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CLEAN AIR ACT COMPLIANCE REPORT 7/30/90 2 :52  PM 

--Lu 
cility: West Valley Demonstration Project (DOE) 
Address: Rock Springs Road City: West Valley 

Comments: Dose Assessment for P W s  (no emissions control equipment) 
Year: 1989 

Dose Equivalent Rates to Nearby 
Individuals (mrem/year ) 
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*NOTE: The results of this computer model are dose estimates. 
They are only to be used f o r  the purpose of determining 
compliance and reporting per 40 CFR 61.93 and 40 CFR 61.94. 
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ORGAN DOSE TO THE MAXIMALLY EXPOSED INDIVIDUAL 

ORGAN -------------- 
GONADS 

BREAST 

RED MARROW 

LUNGS 

THYROID 

ENDOSTEUM 

REMAINDER 

EFFECTIVE 

4 e 4E-06 

4.2E-04 

1.4E-05 

4 3E-06 

2.1E-03 

7 1E-05 

l o  4E-04 

West Valley Demonstration Projec t  (DOE) 



INGESTION 

INHALATION 

AIR IMMERSION 

GROUND SURFACE 

TOTAL: 

7/30/90 2:52 PM 

DOSE TO THE MAXIMALLY EXPOSED INDIVIDUAL 
BY PATHWAY FOR ALL RADIONUCLIDES 
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DOSE EQUIVALENT TO THE ORGAN 
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West Valley Demonstration P r o j e c t  (DOE) 
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TOTAL : 

DOSE TO THE MAXIMALLY EXPOSED INDIVIDUAL 
BY RADIONUCLIDE FOR ALL PATHWAYS 

EFFECTIVE 
DOSE EQUIVALENT 

( m r e m / y  1 

6 a 2E-85 

7.9E-05 

1 4E-04 

DOSE EQUIVALENT TO THE ORGAN 
WITH THE HIGHEST DOSE 

ENDOSTEUM 
( m r e m / y )  

6 . 8 E - 0 4  

1.4E-03 

2. 1E-03 

West Valley Demonstration Project (DOE) 
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EFFECTIVE DOSE EQUIVALENT AS A FUNCTION 
OF DISTANCE IN THE DIRECTIONS OF THE 

MAXIMALLY EXPOSED INDIVIDUAL FOR 
ALL RADIONUCLIDES AND ALL PATHWAYS 

DIRECTION : NORTH 

DISTANCE 
(meters) 

1900 
3 0 0 0  

10000 
8 0 0 0 0  

-------------- 

EFFECTIVE DOSE 
EQUIVALENT 

( m r e m / y )  -------------- 
1.4E-04 
6.OE-05 
6.OE-06 
1.OE-07 

West Valley Demonstration Project (DOE) 
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EFFECTIVE DOSE EQUIVALENT AS A FUNCTION 
OF ALL DISTANCES AND ALL DIRECTIONS FOR ALL 

RADIONUCLIDES AND ALL PATHWAYS 

3000 6.OE-05 2.5E-05 1.7E-05 l.lE-05 9.52-06 1.2E-05 1.6E-05 1.OE-05 

10000 6.OE-06 3.2E-06 2.4E-06 1.7E-06 1.4E-06 1.9E-06 2.7E-06 1.8E-06 

80000 1.OE-07 7.2E-08 6.1E-08 4.1E-08 3.6E-08 5.7E-08 1.OE-07 7.8E-08 

S ssw sw wsw W WNW NW "W ------- ------- ------- ------- ------- ------- ------- ------- 
DISTANCE 

1900 7.5E-06 5.OE-06 4.5E-06 4.2E-06 5.8E-06 8.33-06 2.OE-05 1.OE-04 

3000 3.6E-06 2.4E-06 2.1E-06 2.OE-06 2.7E-06 3.8E-06 9.4E-06 4.4E-05 

10000 6.1E-07 3.9E-07 3.2E-07 3.2E-07 4.3E-07 5.6E-07 1.4E-06 4.5E-06 

a (METERS ) : 

( 4  
'~ 

80000 2.7E-08 1.4E-08 l.lE-08 l.lE-08 1.4E-08 1.5E-08 4.lE-08 8.5E-08 

West Valley Demonstration P r o j e c t  (DOE) 



METEOROLOGICAL AND PLANT INFORMATION SUPPLIED TO PROGRAM---- 

I .  AGE VERTICAL TEMPERATURE GRADIENT OF THE AIR (DEG &'METER) 
'+ N STABILITY CLASS E 

IN STABILITY CLASS F 
IN STABILITY CLASS G 

0 . 0 7 2 8  
0.1090 
0.1455 

PLUME DEPLETION AND DEPOSITION PARAMETERS 

NUCLIDE GRAVITATIONAL DEPOSITION VELOCITY SCAVENGING EFFECTIVE DECAY 
FALL VELOCITY COEFFICIENT CONSTANT IN PLUME 
(METERS/ S E C ) (METERS/SEC) (VSEC) (PER DAY) 

SR-90 
AM-241 

0 . 0 0 0  
0 . 0 0 0  

0.00180 0.940E-05 O.OOOE+OO 
O.OO180 0 . 9 4 0 E - 0 5  0.000E+00 



FREQUENCY OF ATMOSPHERIC STABILITY CLASSES FOR EACH DIRECTION 

N 
NNW 
NW 

WNW 
W 

WSW 
SW 
ssw 
S 

SSE 
SE 

ESE 
E 

ENE 
NE 

NNE 

A 

0 . 0 0 6 0  
0 . 0 1 7 1  
0 . 0 4 3 0  
0 . 0 5 5 6  
0 . 0 7 4 6  
0 . 1 0 2 4  
0 . 1 3 6 6  
0 . 0 8 8 1  
0 . 1 2 2 1  
0 . 0 9 4 0  
0 . 0 5 5 8  
0 . 0 1 8 5  
0 . 0 2 3 4  

0 . 0 2 3 7  
0 0 1 0 6  

0 .0383 

FRACTION 

B 

0 . 0 1 2 0  
0,0181 
0 .0239  
0 .0492  
0 .0482  
0 .1288  
0 . 0 6 3 6  
0 .0945  
0 . 1 9 0 7  
0 . 1 0 4 5  
0 . 0 7 9 1  
0 . 0 2 0 3  
0 . 0 4 3 9  
0 . 0 3 8 3  
0 . 0 4 7 3  
0 . 0 1 4 6  

0 .  

OF 

C 

211 
0 .0226  
0 .0738  
0 . 0 4 9 2  
0 .0746  
0 . 1 2 0 0  
0 . 1 3 6 6  
0 . 1 6 2 2  
0 . 0 9 7 2  
0 . 1 0 8 2  
0 . 0 8 2 7  
0 . 0 5 5 9  
0 .0643  
0 . 0 6 3 0  
0 .0383  
0 . 0 3 7 0  

TIME IN EACH STABILITY CLASS 

0 .  

D 

2 9 6  
0 .3382  
0 . 5 8 3 0  
0 . 6 1 3 0  
0 . 6 8 7 0  
0 .5552  
0 . 5 7 2 2  
0 .6009  
0 . 5 6 1 0  
0 .6498  
0 . 6 6 9 0  
0 .7229  
0 .5977  
0 . 5 6 0 7  
0 .5412  
0 . 3 4 2 5  

E 

0 .2849  
0 . 2 3 6 9  
0 . 1 8 1 0  
0 .1408  
0 . 0 8 1 6  
0 . 0 7 4 4  
0 . 0 5 4 2  
0 . 0 4 7 3  
0 . 0 2 5 2  
0 . 0 4 1 1  
0 . 1 0 6 2  
0 . 1 5 3 6  
0 . 1 8 5 7  
0 . 2 0 2 7  
0 . 2 1 0 8  
0 . 3 6 2 4  

F 

0 . 1 4 7 4  
0 1 1 4 9  
0 0 5 2 6  
0 e 0 6 1 4  
0 . 0 2 7 0  
0 . 0 0 9 6  
0 . 0 0 9 4  
0 0070 
0 .0000  
0 . 0 0 1 2  
0 . 0 0 5 4  
0 . 0 2 5 4  
0 0 7 4 8  
0 . 0 9 0 1  
0 . 0 9 8 8  
0 . 1 2 9 7  

G 

0 .2984  
0 . 2 5 2 2  
0 e 0 4 2 8  
0 . 0 3 0 7  
0 e 0 0 7 0  
0 . 0 0 9 6  
0 . 0 2 7 5  
0.0000 
0 . 0 0 3 7  
0 . 0 0 1 2  
0 e 0 0 1 9  
0 . 0 0 3 4  
0 . 0 1 0 2  
0 . 0 0 6 8  
0 . 0 3 9 9  
0 . 1 0 3 2  



FREQUENCIES O F  WIND DIRECTIONS AND RECIPROCAL-AVERAGED WIND SPEEDS 

.E J 

TOWARD 

N 
"W 
Nw 

WNW 
W 

wsw 
sw 

ssw 
S 

SSE 
S E  

ESE 
E 

ENE 
NE 

NNE 

FREQUENCY 

0.155 
0 . 1 2 8  
0 . 0 4 9  
0.019 
0 . 0 1 7  
0.013 
0 . 0 1 3  
0 . 0 1 7  
0 . 0 3 2  
0 . 0 9 8  
0 . 1 2 9  
0 . 0 6 8  
0 . 0 4 5  
0 .051 
0 . 0 7 9  
0 . 0 8 7  

A 

WIND SPEEDS FOR EACH STABILITY CLASS 
(METERS/ S EC ) 

B C D E F 

1 . 8 5  3 . 1 0  
2 .74  3 .38  
2.64 2 . 4 8  
2 .47  1 . 8 1  
3 . 3 1  2 . 2 1  
1 . 6 9  1 . 3 3  
1 .62  1 . 9 1  
2 . 6 6  1 . 4 0  
2 .68  2 . 2 7  
3 .62  2 . 7 7  
3 . 7 0  3 . 2 5  
3 .17  2 . 5 8  
2 .03  1 . 8 8  
2 . 4 1  3 * 1 9  
3 . 2 4  3 .19  
2 .72  2 . 4 9  

2 .88  
3 . 7 1  
1 . 6 9  
1 . 4 5  
1 . 4 9  
1 . 3 2  
1 . 4 9  
2 . 2 5  
2 . 1 1  
2 . 2 1  
2.92 
2 .58  
2 . 7 5  
2 . 1 5  
2 . 0 1  
2 .23  

2 . 3 0  
2 . 2 5  
1 . 7 9  
1 . 5 8  
1 . 6 2  
1 . 4 1  
1 . 3 8  
1 . 4 2  
1 . 6 3  
2 . 0 4  
1 . 9 6  
1 . 7 6  
1 . 5 0  
1 . 5 1  
1 . 9 7  
1 . 8 6  

1 . 3 8  
1 . 3 9  
1 . 1 9  
0 . 8 8  
0 .77  
0 . 7 7  
0 . 7 7  
0 . 7 7  
0 .96  
1.11 
1 . 0 2  
0 .87  
0 .82  
0 .,84 
1 . 0 5  
1 . 2 4  

0.84 
0 .87  
0.83 
0 . 7 7  
0 .77  
0 . 7 7  
0 . 7 7  
0 . 7 7  
0 . 0 0  
0 . 7 7  
0 . 7 7  
0 . 8 1  
0.77 
0 .79  
0 . 7 7  
0 .78  

G 

0 . 7 9  
0 . 8 0  
0 . 7 7  
0 . 7 7  
0 .77  
0 . 7 7  
0.77 
0 .00  
0 . 7 7  
0 . 7 7  
1 . 1 9  
0 . 7 7  
0 . 7 7  
0.77 
0.77 
0 . 7 8  

, 



FREQUENCIES OF WIND DIRECTIONS AND TRUE-AVERAGE WIND SPEEDS 

k -- 
TOWARD 

N 
NNW 
Nw 

WNW 
W 

wsw 
sw 

ssw 
S 

SSE 
SE 

ESE 
E 

ENE 
NE 

NNE 

FREQUENCY 

0 . 1 5 5  
0 . 1 2 8  
0 .049  
0 , 0 1 9  
0 . 0 1 7  
0 . 0 1 3  
0 . 0 1 3  
0 .017  
0 . 0 3 2  
0 . 0 9 8  
0 .129  
0 .068  
0 . 0 4 5  
0 . 0 5 1  
0 .079  
0 . 0 8 7  

A 

WIND SPEEDS FOR EACH STABILITY CLASS 
(METERS/SEC) 

8 C D E F 

3 .14  3 . 9 7  
3 . 8 9  3 .70  
3 . 1 7  3 .29  
3 .36  2 . 8 1  
3 a 5 5  3 .08  
2 .57  2 .06  
2 . 2 2  2 . 3 1  
2 . 7 1  1 . 9 3  
3 . 2 9  2 .97  
4 . 0 3  3 . 3 1  
3 . 9 6  3 . 6 0  
3 .39  3 . 3 1  
2 .37  2 . 4 6  
2 .78  3 .42  
3 . 4 7  3 .42  
2 . 8 1  3 .22  

4.42 
4.24 
2 .45  
2.34 
2 . 4 2  
2 .30  
2 . 2 1  
2 . 6 5  
2 .84  
2 .77  
3 .49  
3 . 1 5  
2 . 8 6  
2 .63  
3 ,02  
3 . 4 1  

4 . 0 4  
3 . 6 1  
2 . 6 9  
2 . 6 6  
2 . 6 2  
2 . 2 1  
2 . 1 2  
2 . 1 3  
2 . 3 5  
3 . 0 1  
2 . 8 5  
2 . 5 6  
2 . 2 3  
2 1 7  
2 . 7 7  
2 . 8 2  

2 . 5 7  
2 .39  
1.83 
1 . 0 8  
0.77 
0 . 7 7  
0.77 
0 .77  
1 .28  
1 .64  
1 . 4 4  
1.05 
0 . 9 5  
0 .97  
1 . 6 2  
1 . 9 0  

0 . 9 9  
1 .10  
1 . 0 2  
0 . 7 7  
0 . 7 7  
0 .77  
0 .77  
0 . 7 7  
0 . 0 0  
0 . 7 7  
0 . 7 7  
0 . 9 0  
0 . 7 7  
0 . 8 7  
0 . 7 7  
0 .79  

G 

0 . 8 2  
0 . 8 6  
0 .77  
0 .77  
0 .77  
0 .77  
0 . 7 7  
0 .00  
0 . 7 7  
0 . 7 7  
1 . 6 7  
0 . 7 7  
0 . 7 7  
0 . 7 7  
0 . 7 7  
0 .82  

\ 



Data Required for Determination o f  Source Terns for NESELAP Modeling 

Source Name: 

Annual System Throughputs: 

T o t a l  Curies or Maximum Concentration' : 

Throughput V o l u m e :  

' C a n  be gross alpha/beta. If volatiles such as M-3, C-94 or 1-129 
are  present, l i s t  sepa ra t e ly .  

3 4  "For liquids, indicate if tenperatures exceed 100 e .  



DK 187 :C560 

Department of Energy 
Idaho Operations Office 

West Valley Project Office 

P.O. Box 19 1 
.West Valley, NY 141 71 - 

Mr. J. E. Krauss, Pres ident  
West Val ley Nuclear Serv ices  Co., Inc.  
P. 0. Box 1 9 1  
Nest Val ley,  New York 14171 

SUBJECT : In te r im NESHAPS Approvals t o  ConstructlModify Sources o f  
Radionuclides/Liquid Waste Treatment System 

Dear Sir: 

W 

Enclosed a r e  t h e  in t e r im  approvals  from the  U. S. Environmental Pro tec t ion  
Agency, Region I1  t o  construct/modi f y  the  f o l l  o w i n g  sources  o f  radionucl i de 
emissions a t  t h e  West Valley Demonstration P r o j e c t :  

i r JVDP - 587 - 01 Outdoor  Vent i la ted  Enclosures 

WVDP - 687 - 01 L i q u i d  Waste Treatinent System 

Final approval will  be issued once the  WVDP dose equ iva len t  es t imate  have been 
confirmed by the  E P A  t h r o u g h  an  independent computer r u n  o f  t he  E P A  computer 
code AIRDOS-EPA. 

CUNNORS 
CZYNAR 
DOOLEI 
DUKER 
EHCLtRT,  A.  
G E S S H E R  
GAR L A  hO 
GREENOUIST 
H AR YARD 
HE RHANOEZ 
HUFFWAN, U.; 

HUGHES, R. 
HUGHES, T. 
H U W C L  
HUKPHREY 
K E E L ,  P 
KEEL, R 
KLANIAN 

. K " Z C H U H  

LAURENCE 
L I K O V l  CH 
LORKE 
MARCHETTI 
HcVAY 
H I L L E R .  J.F. 
PALMIER I 
PARKINSON 
PAUL 
PLOETZ. D.: 
PLOETZ. D.X 
POPE 
REPP 

HOUARD, L.L. 

%-".-: 
SCHULZ 
SGROI,  M.H. 
SHAFFHER 
SHAKOOR 
SHUCARS 
SUENSON 
VALEHTI 
U I N K l E R  
&'GI!=-- c 

W i t h  t h e  r e c e i p t  of t he  above mentioned approval and i n  compliance w i t h  t he  
terms and cond i t ions  o f  t hese  approvals ,  you a r e  hereby au thor ized  t o  proceed 
w i t h  t he  s t a r tup  o f  the  s u b j e c t  systems. 

S i n c e r e l y ,  - 

- N .  N .  Bixby, Direc to r  
West Valley P ro jec t  Off ice  

Enclosures 

c t :  J .  P. Hamric, D O E - I D  
J. H. Barry,  DOE-ID 
R. G. S p a u n b u r g h ,  NYSERDA 

TGA:320:87 - 0025:87:01 

TGA : t i  
'U JAN 5 1988 
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j*""*, e ' UNITED STATES E N V I R O N M E N T A L  PROTECTION AGENCY 
REGiON 1 1  

26 FEDERAL PLAZA 
NEW YORIC NEW Y O R K  10278 

w 
DEI:: 2 2 E87 
Dr. W i l l i s  W. B i x b y  
Direcc3r 
Fiest Valley m n s t a t i o n  m j e c  
U.S. Cep,-tsnent of Eneqy 
%st Valley T n j e c t  Officz 
West Valley, N e w  'io* 14171 

C e a  Dr. six3y: 

c7 / 

\ 

- ~ .. - .  . 

In a c t x ~ a n c e  wit!!  t!!e previsions of t!!e Clean Air A c t ,  a s  m.?ded (42  U.S.C. 
57401 -- ec seer.), t!!e E n v i , - m n - d  W t e c t i c n  &ency (E?-\) has reviewed t!!e 
f o l lw im a g p l i c a t i o n s  t=l m n s t z u c t M i 5 y  s o u r ~ ~  of rad ionucl ide  air enis- 
s i o n s  a t  k!e Fiest Val ley  W n s m t i o n  W j e c t  site: 

WM? - 587-01 Outdcar Vent i la ted  Clclosces 

WVC? - 687-01 L i p i d  Waste T h a t r e n t  S y s t e n  

If you have any q u e s t i o r s  r q z d i r q  this m t t e r ,  plezse  c z n t z c t  Paul  A. G i a r S i ~ 2 ,  
X e g i o r d  Radiat ion Zegresen*ative,  a t  (212) 254-44 18. 

Ekclosuzes 



UNITED S T A T E S  ENV!RONMENTAL PROTECTiON A G E N C Y  
REGION I I  

26 FEDERAL P U U  
NEW YORK. NEW YORK 10278 - 

4 

WVDF-587-01: 
Outdoor Ventilated Enclosures 
Approval t o  Cons+act/Modify 

Sources of Airborne Radionuclide Emissions 

In  cmpl iance  w i t h  provisions of the Clean A i r  A c t ,  as amended ( 4 2  U.S.C. S7401 -- e t  sea.) t h e  Depar t ren t  of Energy West Valley C a m s t r a t i o n  Project Office is 
granted in te r im approval t o  c o n s t - u c t ~ i f y  sources WVDP-587-01, located a t  the 
West Valley Denonstat ion Project S i t e  i n  West Valley, N e w  York. 
is granted i n  accordance w i t h  the plans and m t e r i a l s  submitted with the apglica- 
t ions and w i t h  Federa l  Regulations governing the Nat ioml Dnission Standards 
f o r  Hazardous A i r  P o l l u t a n t s  (40 CFR Part 611, S-rt  A. 
t c ~  t h i s  docurtlent a r e  considered part of t h i s  approval. 

This approml 

Any mnditions attached 

Fai lure  t o  canply with any conditions or terms set fort!! i n  this approval m y  
re su l t  i n  sanctions avai lable  under the authority of Section 1-6G4 of Executive 
m e r  12088 as w e l l  as enforcement procedures es’-aSlished by the Clean Air A c t .  

his apprmal  t o  constvctJmodify g r a n t s  no r e l i e f  fran the r e s p n s i b i l i t y  for 
crxrrpliance with o ther  applicable provisions of Federal regulations. 
shall be e f fec t ive  inmediately a f t e r  receipt of the approval t o  constuct/modify 
by the  applicant.  

This approval 



WVDF587-01 
Page 2 of 5 

Permit Conditions 

I. Ehe-rqenm Notif ic t ion  - 
A. I n  t h e  e v e n t  of an accidental/unDlaMed release of rad ionucl ides  which leads 

t o  an  a k  emiss ion  t h a t  may cause the s t anda rds  of 40 CFR 61 to be exceeded; 
o r  may r e s u l t  i n  a h e a l t h  threat to t h e  pub l i c ;  the CCE-WVDP s.bll mke t h e  
ly n o t i f i c a t i o n  to  state, local and Federal  aqenc ie s .  

B. I n i t i a l  phone n o t i f i c a t i o n  should include t h e  time of the acc ident / re lease ;  1- 
c a t i o n  of acc iden t / r e l ease ;  e s t h t e  of q u a n t i t y  relezse: emeqency s t e p s  taken 
t o  c o n t a i n / c o n t r o l  t h e  release; type of a s s i s t a n c e  needed; and the name and t i t l e  
of p-rson r e p r t i n g  the incident .  A b r i e f  w r i t t e n  s m r y  of t l e  event  s h a l l  be 
s u h i t t e d  to Director, A k  & Waste Manaqement D i v i s i o n  (Attn: Regional Rad ia t ion  
R e p r e s e n t a t i v e )  w i t h i n  30 days of the event.  

--C. EJ?A Phone N o t i f i c a t i o n  - In  Order of Preference  

1. Region I1 - Regional  Radiation Rewesen ta t ive  
d h  Paul A. Giardina 

Wrk - 212-264-4418 
After Hours - 201-548-8730 

2. Rsgion I1 - R a d i a t i o n  Safet;r OfZicer 
Shawn W. wins 
Wrk - 212-264-6459 
H a n e  - 201-84G-0489 

3.  Region I1 - Health Phys ic i s t  
La ra inne  Koehler 
F;bLrk - 211-264-0546 
Harte - 201-627-0018 

4. Reqion I1 - 24 Hour E b q e n c y  Hotl ine 
20 1-548-8730 



c ' .  

M r D P  58 7-0 1 
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D. New York Sta te  Radiolcuical Health Contact 

1. New York S ta t e  Warning Point  
518-457-2200 

2. Backup Nmhr  (New York State Police) 
5 18-45 6-681 1 

3.  Director, New York State  Bureau of Environmental Radiation Protection 
Dr. K a r i m R i m a w i  
mrk - 518-458-6461 

-- - 518-439-0865 
4 .  Chief, New York State  Environmental Radiation Section 

William Condon 
Wrk - 518-458-6459 

'Of f -Duty  - 518-4643704 
ic/ 

c 
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11. Permit m i r a t i o n  

A. This interim approval to  construct/mdify w i l l  m i n  in  effect u n t i l  f i n a l  
approval is granted by the Regional Administrator o r  h i s  designee. 
va l  to construct/modify is not transferable to  another owner/operator. 

The appro- 

B. The DepwAment of Energy (WE) may s h i t  t o  the Regional A&inis*mtor (Region 
I1 A i r  b Waste Management Division Director) a w r i t t e n  apDlication f o r  a d e t e r  
mination of whet!!er actions intended t o  be taken by the XIE/WDP Office c o n s t i -  
tute a rrcdification or construction of a scurcz? subject t o  the standard. 
Regional Adminiseator W i l l  notify the mer /ope ra to r  of h i s  determination within 
30 days af ter  receiving suf f ic ien t  informtion to evaluate the application (40 CFR 
61.06). 

me 

C. If intended actions to  be t a k e n  by the  WVDP a re  determined to const i tute  con- 

pennit a d  conditions shall supersede and/or amend the exis t ing permit. 

U p d a t e s  in  n o t i f i a t i o n  r emi re ren t s  and phone mntaccs supersede previous p-mit 
conditions. 

- s t ruc t iowhodi f ica t ion  which e f f ec t s  existinq permitted scurces, the new 

*W D. 

I11 . Notification of Startun 

A. The mer /opxator  of each stat ionary source which w i l l  have a n  i n i t i a l  start- 
up after the effect ive date of the s t anda rd  shall-provide written not i f icat ion t o  
t h e  Administzator as follows: 

1. The 30-60 day notification required for Lle WDF-587-01 sources (Outdoor 
Ventilated Enclosures) is waived. 

2. Notifications of the WVDF-587-01 source S ~ ~ ~ U D S  are waived. 

3. I n  lieu of not i f icat ion requiremnts  1 and 2 above, the wvDP shall maintain 
records of OVE usage and m n i t o r i r q  of airSorne missions during operations. 
A sunmxy of CNE usage and emissions shall be included i n  WVDP's yearly re- 
prt of Bnissions which is suhitted to  P A .  A mpy of t h i s  remrt shall be 
suhitted di rec t ly  to the Regional Office. 



N. Facilitv O x r a t i o n h i n t e n a n c e  

WE'- 5 8 7-0 I 
Page 5 of 5 

The facility owner/operator shall m i n t a i n  a l l  equipnent, f a c i l i t i e s ,  and 
system i n s t a l l ed  or  used to ac!ieve canpliance W i t h  the standard ( 4 5  CE'R 
61.92) i n  a manner consistent with uocd a i r  pol lu t ion  c o n t r o l  Dractices for 

. 

minimizing mis s ions .  Operations, fes t ing  and maintenance of such a i r  pl- 
l u t i o n  c o n t r o l  systems shall be conducted as noted i n  the p e r t i n e n t  general 
in fomat ion  sect ions (Sections-B, C,  and D )  included with your sutmissions 
an3 letter of August 4 ,  1987 and application dated October 8 ,  1987. mese 
pmcedures are acceatahle methocis i n  the conduct of a good a i r  pollution 
cont ro l  pr-. Remrds of maintenance, i n s w e i o n ,  tes t inq ,  repair, mni -  
to r ing  data, and standard operating procedures f o r  mnducting SUC! a c t i v i t i e s  
shall be maintained pursuant to 40 CFR 61.12 ( c ) .  

V. Severabi l i tv  
-. 

"he Drcnrisions of t h i s  approval t o  cunstuct/modify are severable, and,  i f  any 
provision of this approval t o  c o n s t u c t h c d i f y  is held invalid,  the r eminde r  
of this approval t o  mnstruct/modify shall not be affected t le reby .  

4 J 

V I .  Other A p D l i c a b l e  R d a t i o n s  

m-e owner/operator of the west Valley Dsmnstmtion Project shall construct 
and operate the prcpsed source i n  canpliance with a l l  other applicable provi- 
sions of 40 CFR Parts 52, 60, and 61. - 

WII. Auency Notif icat ion 

A. All ccrrespndence as required by t!!is a g p r w a l  t o  conskuct/mcdify shall 
be s e n t  to: 

U.S.  Envimnmentzl Protection 2gency 
D h e c t o r ,  A i r  5 Waste Management Division 
Attention: Regiondl Radiation Representative 
26 Federal Plaza 
New York, New York 10278 



REQUEST FOR APPROVAL TO CONSTRUCT OR MODIFY 
SOURCES OF R A D I O N U C L I D E  EMISSIONS ( 4 0  CFR 6 1 ,  SUBPART H) 

&- 

I. NAME AND ADDRESS OF APPLICANT 

U.S. Department of  Energy 
We8 t Valley Demonstration Pro j ec t  O f  r i ce 
P . O .  Box 191 
West Val ley,  New York 14171-0191 

Operating Contractor :  

West Valley Nuclear Serv ices  Co., Inc.  
P.O. Box 191 
West Val ley,  New York 14171-0191 

11. NAME AND LOCATION OF SOURCE 

Name : Por tab le  V e n t i l a t i o n  Un i t s  

Location: West Valley Demonstration P r o j e c t  
Rock Springs Road 
West Val ley,  New York 

I 

\Y 
111. RELEASE POINT INFORMATION 

Emission Point IDa: 
Ground Elevat ion ( F t  MSL): 
Stack Height ( F t ) :  
Height Above S t r u c t u r e  ( F t ) :  
I n s ide  Dimensions (Inches 1 : 
E x i t  Temperature” (OF): 

E x i t  Veloci ty  (Ft /Sec) :  
E x i t  Flow Rate (ACFM):  

PVU 01 through PVU 10 
Variable  
Var i ab1 e 
Var iab le  
5 and 10 diameter 

70 O 

30-61.2 
500-2000 

* E x i t  temperature is f o r  P V U s  used w i t h i n  a r e a s  served  by Main P lan t  
Vent i la t ion .  For o the r  a p p l i c a t i o n s ,  e x i t  temperature  is assumed 
t o  be  the same as t h e  ambient a i r  temperature. 

CIN024 :SEA-72 
071271 2 7 

1 



.d I V  . T E C H N I C A L  I N F O R M A T I O N  A B O U T  S O U R C E  

A .  Nature, S i z e ,  and Design C a p a c i t y  

Ten (10) var ious  po r t ab le  e l e c t r i c  v e n t i l a t i o n  u n i t s  c u r r e n t l y  
e x i s t  a t  the  WDP t o  suppor t  a n d  supplement e x i s t i n g  v e n t i l a t i o n  
3ptem3 ( i . e . ,  Main P lan t  V e n t i l a t i o n ,  VOG,  etc.)  for work 
a c t i v i  ti e3 r e q u i r i n g  a d d i t i o n a l  c o n t r o l  of a i rbo rne  
r a d i o a c t i v i t y .  Table 1 g ives  a l i s t  of t hese  u n i t s  and t h e i r  

rated capac i ty .  Attachments 1 through 3 show the  general  design 
d e t a i l s ,  dimensions,  d e s c r i p t i o n s ,  and WVDP genera l  requirements 
of the va r ious  models l i s t e d  i n  T a b l e  1 .  A l l  u n i t s  descr ibed  
above can be opera ted  a t  l e s s  than desfgn capac i ty .  Typ ica l ly ,  
HEPA f i l t e r s  used with these units a r e  flow r a t e d  a t  500, 1,000 o r  

1,500 CFM. 

B. Method of Source Operation and Descr'lption of Emission Controls 

These por t ab le  v e n t i l a t i o n  u n i t s  a r e  normally opera ted  t o  provide 
a d d i t i o n a l  v e n t i l a t i o n  t o  suppor t  work a c t i v i t i  es performed u i t h i n  
temporary containment t e n t s  o r  a i r l o c k s  loca t ed  i n  areas 

v e n t i l a t e d  by t h e  Main Plant  v e n t i l a t i o n  System. Another 
a p p l i c a t i o n  is t o  use t h e  u n i t s  t o  v e n t i l a t e  temporary 
containments e r e c t e d  t o  suppor t  work where the p o t e n t i a l  f o r  

a i rborne  contamination e x i s t s  w i t h i n  t h e  s i t e  restricted a r e a .  

A l l  u n i t s  a r e  equipped wi th  a s p a r k  a r r e s t o r ,  p r e f i l t e r  and a HEPA 

. f i l t e r  which is DOP-tested a t  r e g u l a r  i n t e r v a l s  per s i t e  
procedures. The e f f l u e n t  is monitored f o r  r a d i o a c t i v i t y  wi th  an 
alpha/beta  continuous a i r  monitor e i ther  i n  the  a r e a  being 
v e n t i l a t e d  or  a t  the poin t  of? discharge .  D i f f e r e n t i a l  p ressure  
ac ross  t h e  HEPA f i l t e r  1s monitored by a magnehelic. 

CIN0243 : S E A - 7 2  
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’ 6. Radioactive Emission Estiinatos 

Emission e s t ima tes  a r e  based on ground-Level re1eases  of a i r  a t  75 
percent  of t h e  WVDP der ived  concen t r a t ion  guide (DCG) limits fo r  
an u n i d e n t i f i e d  r e l e a s e  ( i . e . ,  75 percen t  of 2 E-14 p C i / m L  gross  
a lpha,  75 percent  of 9 E-12 u C l / m L  gross b e t a ) .  Americium-241 is  

assumed t o  be t h e  alpha a c t i v i t y  and Sr-90 t he  be t a  a c t i v i t y .  
ed on o p e r a t i o n  of the  u n i t s  at ful; capac i ty  
e i g h t  hours  per day,  120 days-per  year .  The 

* - 
L L  ..a_ - - -. -- 

e/--- __ __ 
t h e  m a & n a l l y  exposed o f f - s i t e  i nd iv idua l  from one 2000 

s t i m a € e ~ . t o ~ b ~ - ~ ” E - O 7  _ -  - rem/y<ar-using WVDP - 
---;.t: __ 

generated u n i t  dose f a c t o r s  f o r  cont inuous ground-level re1ease3 

(Table 2 ) .  
--->--. -. -Y 

Maximum whole body and organ  doses were a l s o  
ca l cu la t ed  by t h e  CAAC ( C C C - 4 7 6 )  ver s ion  of t h e  AIRDOS-EPA 
d i spe r s ion  model and a l s o  a r e  l i s t e d  i n  Table 2. 

\ .v The reader  is d i r e c t e d  t o  t h e  genera l  information previously 
submitted by WVDP, and s p e c i f i c a l l y  t o  Sec t ion  E f o r  t he  u n i t  dose 
conversion f a c t o r s  c a l c u l a t e d  us ing  CAAC and t o  Sec t ion  F f o r  u n i t  
dose f a c t o r s  based on t h e  WVDP s i t e  s p e c i f i c  d i spe r s ion  model. In  
each case ,  sources  emanating from P W s  a r e  modeled as ground l e v e l  
3 0 u r c ~ 3  since t h e  r e l e a s e  po in t s  a r e  g s n e r a l l y  not  high enoiigh t o  
nega te  wake e f f e c t s  caused by  t h e  Process  Bui lding or o the r  nearSy 
s t ruc tu res . .  

-Table 3 shows the  es t imated  annual  dose for ground l e v e l  releases *a*-& 
g i v e n  t h a t  a l l  P W s  o n - s i t e  were i n  continuous %@raTi?h‘*anh -* 

~ - -  -_ 

r e l e a s i n g  gross alpha and gross b e t a  a c t i v i t y  a t*  of the 
L -- 
_DCG limits as previous ly  discussed.* I t  is’ d E y  TpTSerik t h a t  - --.-..uu .. 
t h e  maxi f fec t ‘ ive  dose of 1 .  mrem i n  t h e  case 
*-*---- 
of one 2000 CFM unit or  1.3 E-02 m r e m  f o r  a l l  PVUs i n  continuous 
-v opera t ion  r e p r e s e n t s  only 6.8 E-04 and 5.2 E-02 percent  of t h e m  

C I N 0 2 4 3  :SEA-72 
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mrem EPA gu ide l ine  f o r  o f f - s i t e  annual dose,  r e s p e c t i v e l y .  

S i m i l a r l y  t h e  c r i t i c a l  organ percentage is 3.8 E 4 6  and 2.1. E-04, 
r e s p e c t i v e l y ,  given t h e  organ annual l i m i t .  

I n  r a r e  i n s t a n c e s ,  r e l e a s e s  may exceed t h e  DCG 752 l i m i t  without 
opera t ions  being secured (e.g. recovery a f t e r  a major process 
u p s e t ,  o r  t o  provide for a d d i t i o n a l  personnel s a f e t y  should 
a d d i t i o n a l  t i m e  be r equ i r ed  t o  s t o p  a work a c t i v i t y  where 
unexpectedly high a i rbo rne  l e v e l s  a r e  p r e s e n t l y ) .  

Based on t h e  above d i scuss ion ,  t he  l i m i t i n g  r e l e a s e  from any one 

or  a l l  PVUa c o l l e c t i v e l y  be fo re  any EPA gu ide l ines  a r e  exceeded is 
1.8 E 4 3  c u r i e s  of Am-241 combined w i t h  8.0 .. ., . ..,.... .,. . 

90. The l i m i t i n g  dose would be 75 mreb t o  t h e  endos tea l  bone. 
The whole body dose f o r  t h i s  r e l e a s e  i s  ca l cu la t ed  a s  6.6 mrem. 

Backcalculat ing from t h e s e  maximum r e l e a s e  quant i  t i e s  t o  determine 
the r e l e a s e  concsn t r a t ion  f o r  a 2000 CFM PVU operated f o r  120 d a y s  

g ives  an Am-241' r e l e a s e  concen t r a t ion  of 5.52 E-1 0 u C i / m L  and 2.45 
E 4 7  u C i / m L  f o r  Sr-90. These values  represent  E+04 times t h e  

Am-241 and Sr-90 DCG which could be r e l eased  v i a  t h i s  emission 
pathway before  exceeding t h e  P A  recommended gu ide l ines  of 75 mrem 
t o  the  c r i t i c a l  organ. This c a l c u l a t i o n  demonstrates the  extreme 
conservatism i n  l i m i t i n g  r e l e a s e s  t o  75% of DCG values when t h e s e  
emissions a r e  used  t o  c a l c u l a t e  o f f - s i t e  doses. The roader  is 

cautioned t h a t  these  va lues  a r e  s u b j e c t  t o  change i f  t he  dose t o  

the  c r i t i c a l  organ i s  c a l c u l a t e d  based upon tho  e f f e c t f v e  whole 
body dose equ iva len t  system discussed i n  I C R P  Volumes 2 6  and 30. 

~ ,. .. .. ..._ , - .- . _._L----.---- ~ ~ .-., _._ ~" ,.., L _ . _  ...... .- " - 

_._--__ -,__I l____,-.+I._* --.-.- . -  .--*.-.. 1 

~,,.~r~u.,l;o,~."-"'c'~'- .- 
. .  . . ,  I. ..,7.. 

e--. _ _ I  

u<.>:w..*,..e,**. A= 

I n  summary, t h e  analyses  presented he re  shows t h a t ,  under normal 
ope ra t ing  condi t i o n s ,  po r t ab le  vent i2a t ion  u n i t s  operated a t  WDP 

w i l l  l i m i t  environmental r e l e a s e s  of r a d i o a c t i v i  t y  t o  ALARA l e v e l s  

through combination of good engineer ing p r a c t i c e  and ope ra t iona l  
l i m i t a t i o n s .  

I' 
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TABLE I 

LIST OF PORTABLE VENTILATION U N I T S  AT WVDP 

EPA Designation Manufa c t  ur er  Model No. Serial No.- 

PVU 01 Nuclear Power E2000 2P2F108601 
Outf i t ters  (NPO) 

PVU 02 N P O  E2000 2P2F108602 

PVU 03 NPO E2000 2 ~28108603  

P V U  04 Elwood Nuclear 8650-500 85-1 029 
Serv ices  ( E N S )  

PVU 05 NPO E2000 PC 2P3F38711 

PVU 06 ENS ENS-2000 6021 

PVU 07 Bar t l  e t  t Nucl  o w  A i r - P a k  N / I +  

PVU 08 ENS 
i 

&., P W 0 9  NPO 

ENS-2000 6022 

El000 PC 1P2A033401 

PW 10 NPO El000 PC 1804986-1 

+ N / I  - None I d e n t i f i e d  

Rat ed 
Capaci ty  (SCFM) 

2000 

2000 

2000 

500 

2000 

2000 

2000 

2000 

1 QOO 

1000 

! 
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TABLE 2 

ESTIMATED MAXIMUM ANNUAL DOSES FOR RELEkSES FROM OPERATION OF A 
2000 CFM PORTABLE VENTILATION UNIT WITH A SINGLE HEPA FILTER' 

WVDP CAAC CAAC 
A c t i v i t y  E f f e c t i v e  Whole Body C r i t i  c3 l  

O r  g4n Nuclide Release ! C i / y r )  Dose (Rem) Dose ( R e m )  Dose (Rem)  

Sr-90 2.2 E-05 
Am-241 4.9 E 4 8  

1.6 E-07 1 .3  E 4 7  7.3 E - 0 7  
1 .O E-08 4 .9  E-08 1.3 E 4 6  

TOTALS 1.7 E 4 7  1.8 E-07 2.1 E - 0 6  

1 Opera t iona l  time is 960 hours per year .  

I .  P 

* Sr-90 is used t o  r ep resen t  t h e  gross be ta  a c t i v i t y  and Am-241 is used t o  r e p r e s e n t  
t h e  gross alpha a c t i v i t y  t o  provide t h e  most conserva t ive  e s t ima te  of t h e  

r a d i o l o g i c a l  impacts a s soc ia t ed  wi th  a i r  emissions from P V U s .  

The c r i t i c a l  organ f o r  Sr-90 and  Am-241 is endos tea l  bone. 

CIN0243 :SEA-72 
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TABLE 3 

Nucli  - 
Sr-90 
Am-2 4 

ESTIMATED DOSE RESULTING FROM CONTINUOUS OPERATI ON 
OF ALL WDP P V U ~  A T  75 PERCENT OF DCG LIMIT' 

WV DP 

Act iv i  t y  E f f e c t i v e  
Release ( C i / y r >  Dose ( R e m )  2 e - 

1.7 E 4 3  
3.7  E-06 

1.2 E-05 

7 .8  E 4 7  

TOTALS 1.3 E-05 

CAAC CAAC 

Cr i t ica l  Organ Whole Body 
Dose (Rem) Dose (Reg) 3 

1 .O E-05 5.6 E-05 
3.7 E-06 1.0 E-04 

1.4 E-05 1.6 E-04 

' Note: Releases a re  based on PVU ra ted c a p a c i t y  l i s t e d  i n  Table  1 which i s  u s u a l l y  
h ighe r  t han  t h e  norma!. app l i ed  usage a t  WVDP. 

Sr-90 is used t o  r ep resen t  t h e  gross  b e t s  a c t i v i t y  a n d  Am-241 is  used  t o  r e p r e s e n t  

t he  gross alpha a c t i v i t y  t o  provide t h e  most conserva t ive  Pstimate of t h e  

r a d i o l o g i c a l  impacts a s s o c i a t e d  w i t h  a i r  emissions from PVUs. 
\ 

The c r i t i c a l  organ f o r  Sr-90 and Am-241 i s  endos tea l  bone. 

i 
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ATTACHMENT I 

GENERAL SPECIFICATIONS APPLICABLE 

TO ALL PORTABLE VENTILATION UNITS 
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Figure 1 

E 7000 PC, Ultra-Compact 
Portable Venillatlon Unit. 
fS fundhg  vertically 
with carriage removed.) 

Fiqurs 2 

. SPARKARRESTOR , 

NOR12 0 N TAL 
OR VERTICAL 

Y n u  INLET PORTS 

E 1000 {VO), Multl.Housing Yentllatlon Systems with carbon absorbers. 

OUT.FLOW 
AOJUSTM€ 
THROTTLE 
SHUTOFF 

" T 
Ah 

R E H O V A  B t E  
F W N G E  I SCREEN 
I PROTECTORS 

n -  

w 

t t  m u ) u  
s a 

2 Io 1 INLET 

fOPTlONAU 

i 

I HEPA \ AOJUSFWENT A N 0  

- 
I INLETFLOW 

1 1  SHU TOP F W 
72" 

E 2000 PT, 2000 "Plus" CFM Portable Ventllation System. 

I 

E 7000 PC Model with 2 f i l ter stages, 99.97% H E P A  
and Prefilter. 

Bagout avallablllty and stainless doel housings 
standard with all units. 

Ouif low (and Met) Adlustment Throttle as 
recommended by ANSI I ASME. Reduce or shutoff air- 
flow wiihou? harmlng motor I blower unit. 

Accessories, Includlng flexible ducting, steam generator 
pori  flanges and many more. (See Iistlng on back page.) 



The Recommendable Filter Train Selection 
N W  o h m  111 pasiblo flltenng and air treatment devtces. n e s s  
duvicos am manutacfursd and tasted fo meet (he  standams at 
tka nuCleu Industry. (Soe b u k  page for ordenng Information). 

HEPA 99.97% efflcrency (-lute) flller. 2<' x 24" x 1 3  'A" 

Unit 
NPO's 1000 "Plus" CFM Portable Vent i la t ion l wlth n o o p m o  or IIQUid $0.). 

Filter System using the (P) Housing and (A) or (8)  Cubon Abscrtwm. 24" x 24" x 18" or 24" x 21" x 29" (Two 
untla In swioa prcvidor greatw "transient times" for more et- 
IectlW ahsarnllon). Blower (see back page for ordering informat ion).  

Filter Trains up to 3 stages: Prefilter, spark m s t o r ,  
moisture separator andlor 5060% filter with the HEPA. 
2 o r  3 HP MotorlBlower with 1500.2500 CFM freeair. Up 
to 7" wg. statlc pressure at 1ocO CFM., and 10" wg. with 
750 CFM (BlowerlMotor (A)). See ElowerlMotor Chart. 
Weighs approx. 333 Ibs. with balanced cart for easy 
portability. 

Compact for access to almost every area. Overall dimen- 
sions 28' x 40" x 63". Can be mounted vertically. Easily 
removed from mobile cart for permanent or low profile 
Installations. (28" x 28"x 63'7 
Outflow Adjustment Throttle as recommended by 
ANSI I ASME to control flow and/or static pressure 
across filter train. Heavy duty motor will not be harmed 
by low air-flow conditions. Designation (T) in Model No. 
Hinged Access Door with b a g a t  feature standard 
(Bagaut not required for unit to operate). Prefilter ac. 
cess door on top optional-see drawing, Model E lc00 
P..Top door designated as (D) in Model No. 

Viewing Glass Window and Light for accessing status 
of prefilter. (Optlonai) Designation CN) and/or (U respec. 
tively in Model No. 
Static Pressure Gage with read-out switching for each 
filter stage. 

Facilities for filter efficiency testing (DOP). 

5%WK f l l t s o  CTyuiuliy raqulrsd upsmun IO cartxm ab- 
aor8uab 24" x 24" x 5%" 

M a i s t u n  Spafaton with 6 d n  mochonlsm 99+ Y' effective 
In m i n q  moiatura 24" x 24" x 5H" 

a P r s f l l t e n  - dliposrhlo f l l t e i ~  to tako the bulk of the dust and 
cantminatlon f m  the air. 24" x 21" x 2" (or 6'7 

Spark Amator - washable l i l t e n  to trap welding sgarks and 
rspintbd olis and grease. 24" x 24" x 2" 
fllter b 

M m u W W r  rpuifkrtlm buihtlns rr~ilablo upon mquost 

OUT.FLOW m R r  HEPA C U M P f N G  
VERTlCAL OR PORTS C O R  
HOR12ON TAL 

SIDE DOOR (OPEN) FOR BAGQUT OF 
ANY OR ALL FILTER STAGES 

MECHANISM - HINGED TOP nooR 
GOP TESTING A D J U S T A d L E  FROM F O R  EASY ACCESS 

EFILTEA VlEWlNQ PORT (OPTIONAL) 
OUT FLOW AOJUSTMENT 

C A G E .  SWITCHING VALVES FOR ALL 
OR SINOLE STAGE REAOOUT 

~ N L E T  PORT WlTH PROTECTlVE 
BASE FOR VERTlCAL 
INSTdLLATlON O F  
COMPLETE S Y S E M  . 

INLET A O J U S T M E N T  
THROlTLE AND SHUTOFF (OPTMNALJ 

LIGHT FOR PREFiLTEq VIEWING 

REMOVABLE HANDLE ASSEMBLY 

portable Ventllation System - The Recommendable Unit 

Model E 1000 P with 3 tllier stages (opttonal 2 or 3 - see orderlnq fntormatlon). 



Adding Up the S t a t i c  Pressure Losses 
2 for Blower Selection 

Static Pressure Losses 
through Filter Stages I 
Prefilter 
Spark Arrestor 
HI% Filter(Pre) 
Moisture Separator 
Charcoal Absorber 
HEPA Filter 

.15" wg: 

.15" wg: 

.a" wg: 

.80"Wg.* 
1 .lo" wg. 
1.00" wg: 

Note: 

rn- vaiues are approximate and 
can easily double it filters ace dirty. 
The prefilter(s) can Incrasa in statlc 
back pressure many tlrnes clean 
value and must be cleaned andlor 
replacsd frequently. Internal system 
Static pressure losses, without filters. I can bed up to 1" wq. - 

Static Pressure Losses through Ducting (Flexible) 

Duct Slzes 6" g'* 10" 12" 

- 
16" 

Presaure Losses in 
Inches of Wg. per 100 ft. 
of flexible ductlng at: 

500 CFM 5" wg. .6' wg. .2"wg. .1" wg. <.l8' wg. 

1000 CFM 14" Wg. 2.5" Wg. .?"Wg. .3" Wg. .1" Wg. 

2000 CFM >20" Wg. -10 " Wg. 25"  Wg. 1.2" Wg. .25" Wg. - I 

Blower Selection Air Flow vs. Static Pressure 

(' "._ 
\ .. 

NPO recommends blowdmotor  (A) for most loOq 
CFM applications. (A) blower gives high flow rates 
even with long inlet ducts, dirty filters, and multiple 
s t a g e  filter trains. Yet blowers 8. D, E, or F may be 
needed in order to  provide the higher flow rates that 
a re  desired with multiple steam generator ventilation 
and many s tage  filter trains. NPO ventilation units 
have available an adjustable outflow device - (optional) 
as recommended by ANSI I ASME NSS1980 t o  
throttle dcwn the  flow or to maintain a constant  flow 
andor statlc pressure. Inlet-flow adjust throttles a r e  
also available. 

To select corm3 blowerfmotor unit, determine t h e  
total operating static pressure in inches of wg. (water). 
f i n d  calculated total static pressure losses on vertical 
column of chart. Locate, on the horizontal line, the 
nominal air flow in CFM desired a t  the calculated total 
stat ic  pressure losses. The horizontal and vertical in- 
tersectjon of these points yields the b l o w e r h o t o r  
recommendation. Various electric motor operating 
voltages a re  available. Specify voltage, single or three 
phase current and explosion p m f  requirements when 
ordering. 



1 
Systems for  Every A p p I ica t ion: 

! 

Contaminafion and hazard control 
Clean room environments 

8 Steam generafor work 
* Cantahment i  and g lavs  bags 

Welding fumes and eollecften 
High humidity requiring moisture removal 
Gas removal with charcoal absorbers AND portability 

( S e e  NPO’s Product Bulletin ) 

Design Features Include: 

Regardless of t h e  filtering or air treatment requirement, NPO I PPI has 
it. HEPA, moisture separators, charcoal absorbers, s p a r k  arrestors, 
prefilters, etc. 

Blower / Motor selection from 1 HP to 10 HP with free air to 4000 CFM 
and Static Pressures to 17” wg at 1000 CFM. 

Five stainless steel housing sizes from t h e  Ultra Portable (PC) Housing 
with 2 or 3 stages (figure 1) to Multiple Housings with 5 or 6 stages 
(figure 2). 2000 CFM Systems with 2 high housings, available in any 
configuration (figure 3). 

Positive sealing access doors with Bag-Out feature standard with all 
housings (bag not required for un i t  to function). Unique “Tape-seal” 
bags make filter change-out easy yet contamination free. , 

Out-flow and Inlet-flow Adjust Throttles (optional) for complete control 
of air-flows and/or static pressures - ANSI I ASME recommended. 

Multiple Inlet Ports and Steam Generator Flange Ports available 

Gage(s) for continuous reading of static pressure across every filter 
stage. 

Facilities for measuring t h e  efficiency (DOP) of every stage in the filter 
train. 

All the above f ea tures  and  portability too’(see back page for.system 
selection and ordering information). 



Systems Ordering Information 

Ti -JOO “Plus” CFM Portable Venti lat ion Unit- 
“The Recommendable System” (see Figure 4) 

E 1000 P (  \ ) ( ) (see Housing Accessory Llstlng below) 

Flltar Optlons - - BlcwrrlMotor Options 
(-1) Prefilter and HEPA only (A-110) A Blower with 
(-2) Spark Arrestor. Prafllter and HEPA (A) 110 volt motor 
(-3) Prefilter, Moisture Separator and HEPA (8) 
(-4) Prefilter, 60% Filter (Pre) and HEPA (a see BiowerlMotor 

(E) Seleetlon Table 

Ultra-Compact Portable Venti lat ion Units 
(see Figure 1) 

E 500 PC (-7) ( ) (seo Housing Accessory Ustinq below), 
sits 40” x 20“ x 28”’ - 500 CFM rated 

skr 4” x 28” x 28” - 1000 CFM rateci 
Vf ’ tor  Rmmorrble Carriagm 

Accessory Ustlng helaw), 

Filters BlowarlMotor Optlons 

see BlowerlMotor 
Includes Prefilter 
and HEPA only 

( A - l W \  Selection Table 

2000 “Plus” CFM Portable Venti lat ion Unit 
(see Figure 3) 

Llsilng below) 

8lowerlMotor Options 
(0) 

(-2) Spark Arrestor, Prefilter and HEPA (E) see BloweilMotor 
(-3) Prefllter, Moisture Separator and HEPA (Ff Selection Table 
(-4) Prefilter. 60% Filter (Pre) and HEPA 

(-1) Prefilter and HEPA only 

1000 “Plus” CFM Multi-Housing Ventilation Systems, 
with Carbon Absorbers (see Figure 2) 

} { ) (sa. Housing AccassoG Usling below) 

E 1°00 7 ‘- 
Modular Housing and Filter Traln Options 
(maximum of 3 houslngs) 
(’4.1, Prefilter Housing with Prefilter (A-100) see Blower] 

BlowerlMotor Options 

and 60% Filter (Pre) (A) Motor 

Arrestor, Prefilter and 60% Filter (Pre) (E) Table 
(V-2, Prefilter Housing with Spark (6) Selection 

(V-3, Prefilter Housing with 2 Prefilters 
(2.1, Carbon Absorber Housing with Carbon 

Absorber In 1st stage and 
,‘; HEPA tn 2nd stage 

! : Carbon Absorber Housing with Carbon 
Absorbers in both 1st 

and 2nd stages 
For HEPA Absolute Filter when 0-2 

Housing is required or when both 
Moisture separator and 60% filter 
stages are required upstream from 
Carbon Absorber stage. 

2000 “Plus” CFM Mult i-Housing Ventilation Systems 
: with Carbon Absorbers 
! 

Listing below) 

BlowarlMotor Options 
(0) I and Filtrr Train Options 

I (maximum.of 3 housing sets) (E) sea BIowerlMOtar 
i See too0 “Plus” CFM Multl-Housing tF) Selectlon Tabla 
I Ventllatlon Systems for details. 
I 

I 

Housing Accessorfes 
(Letter prefixes complete systems model No. - list in same 
order as below). 

(0, - Top Mounted Door for quick removal of prefllters 
(available in all P & V Housings) 

To, - Outflow Adjustment Throttle and Shutoff 
T,, - Inlet-Flow Adjustment Throttle and Shutoff 
W - Window only tor viewing prefilter 
L - Llghtd  Prefilter (Includes viewing glass and light) 
12, - Multiple Inlet Port Adapters, (2) 10” D l a  ports 
I,, - Multlple Inlet Port Adapters, (4) 6” D l a  ports 
v) - “Y” Inlet Port Adapter for E 2000 PT, 2000 “Plus” 

CFM Portable Ventllatlon System. 
Couples dual inlet3 into a common inlet port. 

Miscel laneous Accessories 

E 700  SGA ( } Steam Generator Flange Adapter - 10” Dia. Duct 
E TOO SGB ( ) Steam Gener8tor Flange Adapter. 16” Ola. Duct 

Identify steam generator manufacturer 
or Include drawing of generator opening. 

. /  

E 101 DA 
E 101 DE 
E101 OC 
E 101 OD 
E 107 DE 
E 101 OCA 
E 101 DC8 
E 101 OCC 
E 101 DCD 
E l 0 1  DCE 
E 102 BPCA 
E 102 8PCB 
E 102 0P 
E 102 BV 
E 102 BQ 
E 102 BH 

6” Flexibie Ductlng - 25 ft. lengths 
8” Flexible Ductlng - 25 ft. lengths 

10” Flexible Ductlng - 25 ft. lengths 
12“ Flexible Ducting 25 ft. lengths 
16” Flexible Ducting - 12 and 24 ft. lengths 
Stainless Steel Canistor for 6“ D ia  Ducting 25 ft. Length 
Stainless Steel Canistor for 8“ D l a  Ducting 25 ft. Length 
Stainless Steel Canistor for 10“ D ia  Ducting 25 It. Length 
Sfainfess Steel Canistor for 12” Dia. Ducting 25 ft. Length 
Stainless Steei Canistor for 16” D ia  Ductlng 24 ft. Length 
PVC Bag for E -%I Ultra Compact Portable Unit 
PVC Bag for E loo0 Ultra Compact Portable Unit  
PYC’Bag for “Recommendable” Portable Unit 
W C  Bag for “V” Housing 
PVC Bag for “0 ’  Housing 
PVC Bag for “ti” Housing 

inquire about our complete line of Containment Tents and Glove Boxes. 

P.O. Box 04 
Crystal Lake, IL 8-0014 
P!Jnt: 3811 Dayton St. 

McHrnry, IL 600% 
Phone 81 w4553m 

Cable Addtusr NPOPpl 
POWER OUTFlTTERS 

DIVISION OF PERSONNEL PROTECTION, INC- 
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SYSTEMS FOR EVERY APPLICATION 
. _. . - . .  . .  . . .  .., 

Partlcutate or gas removal .:. . : ._ 

Truly portable in design ..: , 

I CFM range from 500 to 4000 plus -.I: ;: 
I.:.. I . . .  . ,.. , . 

II Ught weight and compact-.-:;,:- . . .  . . .  
1 All air treatment solutions avallabls:-'-. ._ 
1 Meet3 latest technical specifications.." 

. .  . .  . ,. I '  
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Portaibae - -  Ventilation Systems 

MODEL E 1000 PC, E 2000 PC-"CERTlFlED PORTABLEVENTlLATlON UNTTS' 

. .. 

. r  

- .  
. _. - -  . .  .- . 

. .-_.. . . 

Gauge measures pressure differential across prefilter . . .--. - - a  . - 1 1  t . v ~ - - -  -.:,,-& :- +he  ; - I n +  A , , r +  

Versatile ventilation system provides from 1000 to 2500 
CFM filtratlon In the same ultracompact portable stainless 
steel unlt. Air treatment options Include spark arrestors, 
one or two prefilters, moisture eliminator and HE?A filter. 
Two door design of cabinet facilitates replacement of 
prefilters as required. E 1000 PC certified at 1000 CFM; 
E 2000 PC certlfied at 2000 CFM. Flow rates are through 
24" x 24" filtration area. 

H Model E 1000 PC Is available with ultra-quiet 110 Volt 
blower motor providing 1300 CFM, or 5 H.P. blower/ 
motor at 1600 CFM or 7.5 H.P. blower/motorwith capac. 
Ity to 2000 CFM. When using the  Model E 1000 PC in 
tandem with the NPO carbon absorber carts, the 5 H.P. 
blowerlmotor is the minimum size recommended. 

..Both models offer "wheelbarrow" mobility, vertical or 
horizontal operation removable wheels and crane Ilfting 
ring. (If moisture ellminator option is used, unit will 
operate only in horizontal position.) 

H Model E 2000 PC unit  with the same Ultra Compact 
Housing descrfbed above uses a 10 H.P. blower motor 
with capacity to over 2500 CFM. It can be safely throttled 
down to 300 CFM without damage to motor. It is built 
for use with NPO's Carbon Absorber Cart. 

- ' I.<. c. 1 
'7 

"Bag-Out" capability- Remove contaminated fllters safeiy 
In poly bags. Stainless steel housing eliminates the concern 



Ventilation Systems 
with Carbon Absorber 

E2000”2000 cfm CERTIFIED“ E1000 CAC 
PORT A 8 LE V E NTI LATI ON CHARCOAL ABSORBER 

95% ”PLUS EFFECTIVE AT 1000 cfm” 
SYSTEM CART 

Vent System with Carbon Absorption Module in Tandem 

I-.- ..- .- 

i 
I 

Model E 1000 CAC or E 2000 CAC provides io00 CFM or 
2000 CFM filtration through rechargeable carbon absorbers. 
Cart connects directly or through length of duct to NPO’s 
“certlfied” ventilation systems. However, it may be easily 
disconnected to eliminate unnecessary use when only par- 
ticulate contaminants are present. Separation also provides 
complete portability. 
A nuclear grade carbon absorber unit contains 90 lbs. of 
activated charcoal in its own stain!ess steel housing. 
Effective for approximately 96% of methyl oxides and 
99.99% of  elemental iodides at 1000 CFM. 
Complete E 1000 Carbon Absorber Cart includes spark 
arrestor housed in stainless steel cabinet with full bagout 
capability, prefilter, 95% HEPA and carbon absorber. 
Optional moisture eliminator with automatic drain system 
may be substituted for spark arrestor. 
Model E 2000 Carbon Absorber Cart includes the same 
components and optlonal moisture eliminator except two 
carbon absorbers are provided instead of one. The effective 
absorption as stated above, applies for 2000 CFM flow 
--a,..- e- ’ * r - -n la to”  ghenmtlnn a t  1000 CFM. 

- .  - . - _ .  



E 2000 PT - 2000 “PIUS” CFM PORTABLE VENTILATION UNIT $‘ ~ J C ,  

‘is system provides ventilation 
+ pacity from 2000 CFM to 4000 CFM. 
-Air treatment options include sets of 
spark arrestors, pre-filters, moisture 
eliminators with drain systems, and 
absolutelHepa filters. 

m Blowerlmotor capacitles to approx- 
imately 4500 CFM with throttle- 
control down to 500 CFM without 
damage to motor. 
Flow rates to 4000 CFM through 
filtration area of 24” x 48”. 

H Filter tested for3000 CFM and “certlfied” for 2000 CFM. 
Option- filters certified for 4000 CFM and 4000 CFM 
blowerlmotor. 

m Gauge measures pressuredifferential across prefilter 
section or HEPA only all filters or inlet ducting only. 

W Bag-out capability; two door cabinet facilitates replace- 

m Multiple inlet ports with flow adjustment. 
ment of pre-filters. 

May be used in tandem with E ,ooo CAC, or 2ooo CAC 
carbon absorber carts. 

E 1000 VQ - Ventilatlon System with Carbon Absorbers 

Compact stainless steel housing with 
‘Iltratlon options including spark 

restor or moisture eliminator, pre- 
,+,ters 90 Ib. carbon absorber, 99.9% 

HEPA filter and 2000 CFM blower with 
flow control adjustment throttle. Inlet 
adaptor for dual-single inlet - two 
door cabinet facilitates replacement 
of pre-filters. 

r 

B Flow rates to 2000 CFM through filtratjon area 
of 24” x 24”. 
I Filters usable at 2000 CFM (not recommended for 

extended use at this flow rate), tested to 1500 CFM 
and “certified” at 1000 CFM. Option- HEPA filter 
‘!certified” for 2000 CFM. 

m Blowerlmotor capacitles to  approximately 2500 CFM 
with throttle control down to 200 CFM. 

H Bag-out capability assures containment of contam- 
inatlon collected in filters. 

For detailed speciflcatlons andlor quotations on any of 
NPO’s Portable VentllationlFilter Systems phone or write 
NPO, A U R A  Engineering Group. 

NUCLEAR POWER OUTFITTERS 
DIV1SION ol PERSONNEL PROTECTION INC 
P.O. Box 737 Crystal Lake, IL 60014 
Supply Canters: Atlanta, GA Crystal Lake, IL 

24 hour phone.. . . . . . . .815/455.3777 
Call toll free.. . . . . . . . . 800/435-8340 - 



FT 
West Valley Project Office 

Idaho Operations Office 
P.O. Box 191 

West  Valley, NY 14171 

September 30,  1987 

Mr. Paul Giardina 
U .  S. Environmental Protection Agency 
Region I1 
Air a n d  Waste Management Division 
Mail S t o p  2AWM 
26 Federal Plaza 
New York, New York 10278 

SUBJECT : Submittal of Generic Application Material f o r  O u t d o o r  Portable 
Ventilation Units (Opvu's) 

Dear S i r :  

Enclosed f o r  your review i s  the NESHAPS appl icat ion material f o r  the generic 
permitting of the Outdoor  Portable Ventilation Units (OPVU's) u t i l i z e d  a t  the 
West Valley Demonstration Project.  The information provided i s  intended t o  
serve as a general description o f  the various types o f  OPVU's used a t  the s i t e  

o s p e c i f i c  uni ts  or  equipment. and should n o t  be t i e d  

I t  i s  o u r  understanding 
main plant building wil 
understanding t h a t  t h i s  d 

t h a t  only Portable Ventilation Units used outside the 

o f f i c e  will be required t o  report  discharges from 
be covered under t h i s  generic permit. I t  i s  a l s o  o u r  

these units i n  the a n n u a l  emission report  which wil l  be transmitted t o  your  
o f f i c e .  

Your e f f o r t s  t o  expedite the issuance o f  the  generic permit f o r  o u r  OPVU's i s  
appreciated. I f  you have any questions regarding th i s  package, please contact 
T .  A d a m  on  FTS 473-4387. 

Sincerely,  

W .  W .  Bixby, Director 
West Valley Project Office 

Enclosure 

cc: J .  P. Hamric, DOE-ID 
J. H .  Barry, D O E - I D  
J. L.  Knabenschuh, WVNS 

cJGA:227:87 - 0025:87:01 - t l  

T. F. Gesell G. C .  Bowman C .  E .  Clark p i n k  copy 

Celebrating the U. S. Constitution Bicentennial - 1787-1 987 



ATTACHMENT I 

GENERAL SP E C I F 1  CAT1 ONS APP L I  CAB LE 

TO ALL PORTABLE VENTILATION UNITS 

CIN0243 :SEA-72 
07 123 /87 
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Figure 2 

HORIZON TAL 
O R  VEATICAL 
I N L E 7 P O R r S  

V 79“ I 

E 7000 (VO),  Multi-Housing Ventilation Systems with carbon absorbers. 

E 7000 PC, Ulfra-Compact 
Portable Ventilation Unit. 
(Standing vertically 
with carriage removed.) 

E 1000 PC Model with 2 filter stages, 99.97% HEPA 
and Prefilter. 

A OJUSTM EN T 
THROTTLE A N 0  
SHUTOFF 

INLET-FLOW 
AOJUSTMENT A N 0  
SHUTOFF 

I- W 72” 4 
E 2000 PT, 2000 “PIUS” CFM Portable Ventilation System. 

. .  

Bag-out availability and stainless steel housings 
standard with all units. 

Outflow (and inlet) Adlustment Throttle as 
recommended by ANSl I ASME. Reducs or shutoff air- . ‘-.-:-” --4-. I L I  -..,-. ,,“;, 

Accssso ries, including flexible ducting, steam generaror 
port flanges and many more. (See listlng on back page.} 



The Recommendable 
Unit 
NPO's 1000 ''Plus" CFM Portable Ventilation I 
Filter System using the (P) Housing and (A) or ( 5 )  
Blower (see back page for ordering information). 

Filter Trains up' to 3 stages: Prefilter, spark arrestor, 
moisture separator and/or W% filter with the HEPA. 
2 or 3 HP MotorlSlower with 1500-2500 CFM free-air. Up 
to 7" wg. static pressure at loo0 CFM., and 10" wg. with 
750 CFM (Elower/Motor (A)). See BlowerlMotor Chart. 

Weighs approx. 300 Ibs. with balanced cart for easy 
portability. 

Compact for access to almost evety area Overall dimen- 
sions 28" x 40" x 63". Can be mounted vertically. Easily 
removed from mobile cart for permanent or low profile 
installations. (28" x 28"x 63") 

Outflow Adjustment Throttle as recommended by 
ANSi / ASME to control flow andlor static pressure 
across filter train. Heavy duty motor will not be harmed 
by low air-flow conditions. Designation (T) in Model No. 
Hinged Access Door with bag-out feature standard 
(Bagout not required for unit to operate). Prefilter ac- 
cess door on top optional-see drawing, Model E loo0 
P. Top door designated as (0) in Model No. 
Viewing Glass Window and Light for accessing status 
of prefilter. (Optional) Designation CN) andlor (4 respec- 
tively in Model No. 
Static Pressure Gage with read-out switching for each 
filter stage. 
Facilities for filter efficiency testing (DOP). 

OUT-FLOW AOJUSTMENT 
THROTTLE A N 0  SHUT0 F F 
fOPTlONALl 

I ./' 
BASE FOR VERTICAL 
INSTALLATION OF 
COMPLETE SYSTEM 

I 

b v 

LIFTING RING \ \  
HEPA CLAMPING 
MECHANISM - 
AOJUSTAABLE FROM 
OUTSIOE HOUSING 

Filter Train Selection 
NPO offers all possible filtering and air treatment devices. These 
devices are manufactured and tested to meet the standards of 
the nuclear industry. (See back page for ordenng information). 

HEPA 99.97% efflciency (absolute) filter. 24" x 24" x 1 l - h "  
with neoprene or liquid seal. 

Carbon Absorbers. 24" x 24" x 16" or 24" x 24" x 29" (Two 
Units in series provides greater "translent times" !or more ef- 
fective absorbtion). 

50-60% Filten (Typically required upstream to carbon ab- 
sorfxrs). 

Moisture Separators with drain mechanism 99 + 9'0 effective 
in removing moisture. 

Prefllten . disposable filters to take the bulk of the dust and 
contamination from the air. 

Spark Arrestor. washable filters to trap welding sparks and 
aspirated oils and grease. 

24" x 24" x 5%" 

24" x 24" x 5'h'' 

24" x 24" x 2" (Or 4'') 

24" X 24" x 2" 
Fiiter 1 

Manufacturer's apeciflcatltlon bulletins avlriiablo upon mqueISt. 

HINGE0 TOP DOOR 

TO 1st AN0 2nd STAGE 
FILTERS (OPTIONAL) 

SlDE DOOR (OPEN) FOR BAG-OUT OF 
FOR EASY ACCESS ,ANY OR ALL FILTER STAGES 

PREFILTER VIEWING PORT (OPTIONALJ / 
PRESSURE 01F F E R EN TlA L 
SWtTCHlNG VALVES FOR ALL  
OLE STAGE READOUT. 

INLET PORT WITH PROTECTIVE 

INLET AOJUSTMENT 
THRORLE A N 0  SHUTOFF (OPTIONAL) 

UGHT FOR PREFILTER VIEWING 

I I  \ 
\ 1 l + = ~  REMOVABLE HANDLE ASSEMBLY 

\ 

KNIFE EDGE SEALING 

REMOVABLE UNDER CARRIAGE PRESSURE 
Figure 4 [(wl SENSORS I 

p- 63" -7 
Portable Ventlietion System - The Recommendable Unit 



-d Adding Up t h e  S t d c  Pressure Losses 
for Blower Selection 

'U 

W 

Static Pressure Losses 
through Filter Stages 

Pref i Iter .15* wg: These values are approximate and Spark Arrestor c m  easily double i f  filters are dirty. 
60% Filter (Pre) The prefilter(?.) can increase in static 
Moisture Separator .EO" wg: back pressure many times clean 
Charcoal Absorber 1.fO"Wg.' value and must be cleaned and/or 
HEPA Filter 1.oo"Wg.' replaced frequently. Internal system 

static pressure losses, without filters. 
'Clean filter at lo00 CFM can be up to 1" Wg. 

.15" Wg: 

Static Pressure Losses through Ducting (Flexible) 

Duct Sizes 6" 

Pressure Losses in 
inches of Wg. per 100 ft. 
of flexible ducting at: 

500 CFM .6" Wg. .2" Wg. .1" Wg. <.lo* Wg. 

1000 CFM 14" Wg. 2.5" Wg. .7" Wg. .3" Wg. . 7 "  Wg. 

2000 CFM >20" Wg. 10" Wg. 2.5" Wg. 1.2" Wg. .25" Wg. 

Blower Selection Air Flow vs. Static Pressure 

I 
I \ i  i I i 

NPO recommends blowedmotor (A) for most lo00 
CFM applications. (A) blower gives high flow rates 
even with long inlet ducts, dirty filters, and multiple 
stage filter trains. Yet blowers 6, D, E, or F may be 
needed in order to provide the higher flow rates that 
are desired with multiple steam generator ventilation 
and many stage filter trains. NPO ventilation units 
have available an adjustable outflow device - (optional) 
as recommended by ANSI I ASME N5C9-1980 to 
throttle down the flow or to maintain a constant flow 
andor static pressure. Inlet-flow adjust throttles are 
also available. 

To select cormct blowerhotor unit, deternine the 
total operating static pressure in inches of wg. (water). 
Find calculated total static pressure losses on vertical 
column of chart. Locate, on the horizontal line, the 
nominal air flow in CFM desired at the calcuiated total 
static pressure losses. The horizontal and vertical in- 
tersection of these points yields the blowerhotor 
recommendation. Various electric motor operating 
voltages are available. Specify voltage, single or three 

O 5oo lSw moo mo phasecurrentandexplosionproofrequirementswhen 

, 

AIr fla . CFM ordering. 

1 



Systems for Every Appkafion: 

Contamination and hazard control 
Clean room environments 
Steam generator work 

* Containments and glove bags 
Welding fumes and collection 
High humidity requiring moisture removal 
Gas removai with charcoal absorbers AND portability 

( S e e  NPO’s Product Bullet in  ) 

Design Features Include: 

Regardless of the filtering or air treatment requirement, NPO I PPI has 
it. HEPA, moisture separators, charcoal absorbers, spark arrestors, 
prefilters, etc. 

Blower I Motor selection from 1 HP to 10 HP with free air to 4000 CFM 
and Static Pressures to 17” wg at 1000 CFM. 

Five stainless steel housing sizes from the Ultra Portable (PC) Housing 
with 2 or 3 stages (figure 1) to Multiple Housings with 5 or 6 stages 
(figure 2). 2000 CFM Systems with 2 high housings, available in any 
configuration (figure 3). 

Positive sealing access doors with Bag-Out feature standard with all 
housings (bag not required for unit to function). Unique “Tape-seal” 
bags make filter change-out easy yet contamination free. 

Out-flow and Inlet-flow Adjust Throttles (optional) for complete control 
of air-flows andlor static pressures - ANSI 1 ASME recommended. 

Multiple Inlet Ports and Steam Generator Flange Ports available 

Gage(s) for continuous reading of static pressure across every filter 
stage. 

Facilities for measuring the efficiency (DOP) of every stage in the filter 
train. 

Ail the above features and portability too (see back page for  system^ 
selection and ordering information). 



Systems Ordering Information 

The 1000 “Plus” CFM Portable Venti lat ion Unit. 
“The Recommendable System” (see Figure 4) 

E 1000 P ( \ ( -- ) (see Housing Accessory Listing below) 

Filter Optlons - _. BlowerNotor Options 
(-1) Prefilter and HEPA only (A-110) A Blower with 
(2) Spark Arrestor, Prefilter and HEPA (A) 110 volt motor 
(-3) Prefilter, Moisture Separator and HEPA (8) 
(-4) Prefilter, 60% Filter (Pre) and HEPA (C) see BlowerlMotor 

(E) Selection Table 

Ultra-Compact Portable Ventilation Units 
(see Figure 1) 

E 500 PC (-1) ( ) (see Housing Accessory Listlng below), 

E 1000 PC (-1) ( ) (see Housing Accessory Listing below), 
size 40“ x 20” x 28”‘ 500 C F M  rated 

size 48” x 28” x 28”. 7000 CFM rated 
‘11” for Removable Carriage 

BlowerlMotor Options 

}- E 500 
see BlowerlMotor 

Filters ]ti 
Includes Prefilter 
and HEPA only (GI 

(A-1 00) \ Selection Table 

t 

2000 “Plus” CFM Mult i-Housing Ventilation Systems 
with Carbon Absorbers 

2000 “Plus” CFM Portable Venti lat ion Unit 
(see Figure 3) 

Listlng below) 

BlowerlMotor Options 

(-2) Spark Arrestor, Prefilter and HEPA (E) see Blowei/Motor 
(-3) Prefilter, Moisture Separator and HEPA (F) Selectlon Table 
(-4) Prefilter, 60% Filter (Pre) and HEPA 

(-1) Prefilter and HEPA only ( D) 

1000 “?Ius” CFM Multi-Housing Ventilation Systems, 
with Carbon Absorbers (see Figure 2) 

( 1[ ) (see Housing Accessory Llstlng below) 

E 1°00 7 ‘ 
Modular Houslng and Filter Traln Optlons 
(maximum of 3 housings) 
(V-1, Prefilter Housing with Prefilter (A-100) see Blower/ 

(V-2. Prefilter Housing with Spark (6) Selection 

(V-3, Prefilter Housing with 2 Prefilters 
Q-1, Carbon Absorber Housing with Carbon 

BlowerlMotor Optlons 

and 60% Filter (Pre) (A) Motor 

Arrestor, Prefilter and 60% Filter (Pre) (E) Table 

Absorber in 1st stage and 
HEPA in 2nd staqe 

Carbon Absorber Housing with Carbon 
Absorbers in.both 1st 

For HEPA Absolute Filter when Q-2 
. Housing is required or when both 

Moisture separator and 60% filter 

and 2nd stages 

ct=nas art= renilired llostrpam from 

I E 2000 ( 4 ) ( ) (see Housing Accessory Listing below) 

’ Tandem (stacked) Modular Housings BlowerlMotor Options 
[ and Filter Train Options (0) 
[ (maximum of 3 housing sets) (E) see BlowerlMotor 
i See 1000 “Plus” CFM Multi-Housing (F) Selection Table 
1 Ventilation Systems for details. 

// 

i 
i Housing Accessories 

order as below). 

(D, - Top Mounted Ooor for quick removal of prefilters 
(available in all P & V Housings) 

To, - Outflow Adjustment Throttle and Shutoff 
TI, - Inlet-Flow Adjustment Throttle and Shutoff 
W - Window only for viewing prefilter 
L, - Lighted Prefilter (includes viewing glass and light) 
I,, . Multiple Inlet Port Adapters, (2) 10” Dia. ports 
I,, - Multiple Inlet Port Adapters, (4) 6” Dia. ports 
v) - “Y” Inlet Port Adapter for E 2000 PT, 2000 “Plus” 

CFM Portable Ventilation System. 
Couples dual inlets into a common inlet port. 

Miscellaneous Accessories 

E 100 SGA ( ) Steam Generator flange Adapter - 10” Dla. Duct 
E 100 SGB ( ) Steam Generator Flange Adapter - 16” Dla. Duct 

Identify steam generator manufacturer 
or include drawing of generator opening. 

. /  

E 101 DA 
E 101 08 
E 101 DC 
E 101 DO 
E 101 DE 
E 101 DCA 
E 101 DC8 
E 101 DCC 
E 101 DCD 
E 101 DCE 
E 102 BPCA 
E 102 BPCB 
E 102 BP 
E 102 BV 
E 102 BQ 
E 102 BH 

6” Flexible Ducting - 25 ft. lengths 
8” Flexible Ducting - 25 ft. lengths 

10” Flexible Ducting - 25 ft. lengths 
12” Flexible Ducting - 25 ft. lengths 
16” Flexible Ducting - 12 and 24 ft. lengths 
Stainless Steel Canistor for 6” D ia  Ducting 25 ft. Lengths 
Stainless Steel Canistor for 8” D l a  Ducting 25 ft. Lengths 
Stainless Steel Canistor for 10” D l a  Ducting 25 ft. Lengths 
Stainless Steel Canistor for 12” D i a  Ducting 25 ft. Lengths 
Stainless Steel Canistor for 16” D l a  Ducting 24 ft. Lengths 
PVC Bag for E 500 Ultra Compact Portable Unit 
PVC Bag for E lo00 Ultra Compact Portable Unit 
PVC Bag for “Recommendable” Portable Unit 
W C  Bag for “V” Housing 
W C  Bag for “0” Housing 
W C  Bag for “H” Housing 

Inquire about our complete line of Containment Tents and Glove Boxes. 

P.O. Box 84 
Crystal Lake, IL 60014 
Plant: 3811 Dayton st. 

McHenry, IL 80050 
Phone 81Y455-3m 

Cabla Addm..: NPOPPI 
POWER OUTFITTERS 

DIVISION OF PERSONNEL PROTECTION, INC. 
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Portable Ventilation Systems 

MODEL E 1000 PC, E 2000 PC-‘“CERTIFlED PORTABLEVENTILATION UNITS” 
... -. . . . . .  . .  . . . .  . _ I  

, .  

~ 

. . . . . . . . .  

Versatile ventilation system provides from 1000 to 2500 
CFM filtration in the same ultracompact portable stainless 
steei unit. Air treatment options include spark arrestors, 
one or two prefilters, moisture eliminator and HEPA filter. 
Two door design of cabinet facilitates replacement of 
prefilters as required. E 1000 PC certified at 1000 CFM; 
E 2000 PC certified at 2000 CFM. Flow rates are through 
24” x 24” filtration area. 

Model E 1000 PC is available with ultraquiet 110 Volt 
blower motor providing 1300 CFM, or 5 H.P. blower/ 
motor at 1600 CFM or 7.5 H.P. blowerlmotor with capac- 
ity to 2000 CFM. When using the Model E 1000 PC in 
tandem with the NPO carbon absorber carts, the 5 H.P. 
blower/motor is the minimum size recommended. 

Both models offer “wheelbarrow” mobility, vertical or 
horizontal operation removable wheels and crane lifting 
ring. (If moisture eliminator option is used, unit wi l l  
operate only in horizontal position.) 

Model E 2000 PC unit with the same Ultra Compact 
Housing described above uses a 10 H.P. blower motor 
with capacity to over 2500 CFM. It can be safely throttled 
down to 300 CFM without damage to motor. it is built 
for use with NPO’s Carbon Absorber Cart. 

“Baa-Out” czoabilitv- Remove contaminated filters Safely 



ation Systems 
with Carbon Absorber 

DUAL CHARCOAL ABSORBER CARTS 
IN PARALLELTO PROVlOE2000clmCAPAEILITY 

FOAVERTICAL 
OPERATION 

KNIFE EDGE SEAL 

WATER TRAP WI 
AUTO D R A I N  

E2000 “2000 cfm CERTIFIED” E 1000 CAC 

95% “PLUS EFFECTIVE AT 1000 cfm“ 

PORTABLE VENTILATION CHARCOAL ABSORBER 
SYSTEM CART 

Vent System with Carbon Absorption Module in Tandem 
Model E 1000 CAC or E 2000 CAC provides 1000 CFM or 
2000 CFM filtration through rechargeable carbon absorbers. 
Cart connects directly or through length of duct to  NPO’s 
“certified” ventilation systems. However, it may be easily 
disconnected to eliminate unnecessary use when only par- 
ticulate contaminants are present. Separation also provides 

A nuclear grade carbon absorber unit contains 90 Ibs. of 
activated charcoal in its own stainless steel housing. 
Effective for approximately 96% of methyl oxides and 
99.99% of elemental iodides at 1000 CFM. 
Complete E 1000 Carbon Absorber Cart includes spark 
arrestor housed in stainless steel cabinet with full bagout 

Optional moisture eliminator with automatic drain system 
may be substituted for spark arrestor. 
Model E 2000 Carbon Absorber Cart includes the same 
components and optional moisture eliminator except two 
carbon absorbers are provided instead of one. The effective 
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. . j complete portability. 

. ,I capability, prefilter, 95% HEPA and carbon absorber. 
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E 2000 PT - 2000 ‘‘PIUS” CFM PORTABLE VENTILATION UNIT q’ w ~ c ,  v 

c ’This system provides ventilation 
capacity from 2000 CFM to 4000 CFM. 
Air treatment options include sets of 
spark arrestors, pre-filters, moisture 
eliminators with drain systems, and 
a bso I ut el He pa f i It ers. 

I Blowerlrnotor capacities to approx- 
imately 4500 CFM with throttle. 
control down to 500 CFM without 
damage to motor. 

filtration area of 24” x 48“. 
Flow rates to 4000 CFM through 

I Filter tested for 3000 CFM and “certified” for 2000 CFM. 
Option - filters certified for 4000 CFM and 4000 CFM 
blower/motor. 

m Gauge measures pressure differential across pre-filter 
section or HEPA only all filters or inlet ducting only. 

I Bag-out capability: two door cabinet facilitates replace- 

I Multiple inlet ports with flow adjustment. 
ment of pre-filters. 

May be used in tandem with E looo CAC, or 2000 CAC 
carbon absorber carts. 

E 1000 VQ - Ventilation System with Carbon Absorbers 

Compact stainless steel housing with 
filtration options including spark 

war res to r  or moisture eliminator, pre- 
filters 90 Ib. carbon absorber, 99.9% 
HEPA filter and 2000 CFM blower with 
flow control adjustment throttle. Inlet 
adaptor for dual-single inlet - two 
door cabinet facilitates replacement 
of pre-fi Iters. 

I Flow rates to 2000 CFM through filtration area 
of 24” x 24“. 
I Filters usable at 2000 CFM (not recommended for 

extended use at this flow rate), tested to 1500 CFM 
and “certified” at 1000 CFM. Option- HEPA filter 
“certified” for 2000 CFM. 
Blowerlrnotor capacities to approximately 2500 CFM 
with throttle control down to 200 CFM. 
Bag-out capability assures containment of contam- 
ination collected in filters. 

For detailed specifications andlor quotations on any of 
NPO’s Portable VentilationlFilter Systems phone or write 
NPO, A U R A  Engineering Group. 

NUCLEAR POWER OUTFITTERS 
DIVISION of PERSONNEL P R O T € C T l O N  I N C  



ATTACHMENT I1 

DESCRIPTION OF PORTABLE VENTILATION 

UNITS AND FILTER UNITS 
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GEXiWG D E S E U F Y  *ON 

The El000 ard E2000 seties Vent i la t iodFi l tza t ion  Sys&a are designed to 
adapt to hazar&us enviromzzrtdl uses w i t h  canp3ctness an3 p r t a h i l i t y .  

T k  b u s i n g  a d  blwer/mtor aremuntedta asteel  frare w i t h  rerrovable 
&eels ard bardles. ?he steel f r m  is pain ted  w i t ? ?  an acid resis*at e 
p i n t .  W i t h  the back handle munted to tbe frame, t k  un i t  can k cperated i n  
the vert ial p s i t i o n .  

A high psrformxe b l u e r  an3 rotor are munted towards the back of the uni t ,  
*ich incluks a starter ard 25' of p e r  a r d .  The blower has an outflm 
th ro t t l e  (standard) for a f u l l  range of air flm without harming the blawer/ 
mtor 

A differential  pressure gaqe (mgnehelic) . i s  munted W d s  #e blcwx/ 
mtor. 

zhe f i l t r a t i o n  busing is w n s t n r t e d  fran 304 sdnless s t d .  Cn m e  
uni t s ,  On 
the tame si& as the cop prts in *e center ~f the bus ing  there are 
3/4" holes With rubber @qs. These bm holes are access holes for the -A 
clarrping nrrhanisn. On the q p s i t e  side of the clamp bles there are t m  
f i l t e r  &ass. 
-Qt tmards the air inlet is the rpcging filter section. %e cmprt- 
ret tcwards the blmer is the HEPA f i l t e r  section. 

Ihe gaqe is used for reasuring pressure losses across f i l t e r  stages. 

K)P testing pr ts  aze munted on the f ron t  ard b c k  transistions. 

-_ _ _  -- 

b t h  dDors have a M f e  edge seal bnd bag-out ca-pbility. 

T k  El000 a d  E2000 u t i l i z e  three different f i l t e r  canfigurations: 

1. =-filter ard €iEPA d y ;  
2. 
3. 

Pre-filters. or: rowhinq filters, are located upstream to a r ~ l l e c t  

Spark arrestor, pte-f i l ter ,  and HEPA; 
(E1000 only) Msture separator, prefilter, a d  EIEpk 

. filtG. pre-filters used are 2" or 4" w i d e  w i t h  a filterixq efficiency of 
30 percent, Ihe pleated type f i l t e r  axtains up to 7 times greater f i l t e r i n g  
area -ed to mn-pleated glass f i h x  cr synthet ic  mdia filters. N W  
atplays _ _  - a d i m  efficiency, totally dispsalbe, pleated a t t o n  'fahric pre- 
filter. . .  - -.. 

  he &c &stor is ~ n l y  used in the first stas&, to trap aspirated oils a 
grease a& to protect the n a t  stages fran w k s  i n  a welding m t i l a t i o n  
s i tua t ion ,  A Spark arrestor requires a we-filter down stream fran it b, 
protect the HEPA 

i/ 



misture sewator  is used i n  the f i r s t  stage for tte rmval  of fog, 
mist, rain droplets, ard steam. The misture sewrator h s  a 98 percent 
efficiency cn 20 micron diamter droplets. ?he misture sepra tor  f i l t e r  can 
.only be used With Npo's 1000 E M  vettilation units which a n t a i n  the f i l t e r  
pan and drain assembly. ?tyt dra in  assanbly is &=signed to allm mter to 
drain d e r  a ngative pressure. ?he misture separator requires a pre-filter 
dDwnstream. (Note: A 1000 CFM ventilator With a misture separator cannot be 
operated i n  the vertical psit ion.)  

?he HEPA (High Efficiency Particulate Fir) filters are use3 to rmve srrall 
particulates; they have an efficietcy of 99.97 p rcwt  on 0.3 micraneters. 
HEPA filters ccnsist of an external rigid casing w i t h  folded paper tsrpe rredia 
atiached by spzial adhesives. Gaskets used to seal the f i l t e r  to the 

, ventilator are closed cell neoprene type, 

. 

F2QS (BASIC FAN LAWS AND AIR G ? ? E  MEXDS) 

A pr tab le  ventilation fan must have flow characteristics that a l l ~  it to 
operate over a large static pressure range. It must be able to handle its cwn 
system losses plus the increased pressure drops as filters collect dirt or 
when flexible duct is added. 

- - -  

I/' 

Npo enploys d i r s t  drive fans for a mre ampct design an3 service reli- 
ability. fans are also located down stream of all the f i l t e rs  to  mintain 
nzqative pressure i n  the filtration busing ani to keep the fan clean fran 
antamination. 

BASIC FAN LAKS 

Fan efficiencies r a i n  constant for mtrid &sign. If one or mre ax&- 
tions change, tbe other axxiitions also &awe according to certain fan laws 
for an establ i shed fan s i z e ,  air density, aryl 'systm of ductwork. 

.when fan s p e d  is changed: 

I. Fan's air delivery Will vazry diret ly  as the RFM ratio 

2. Develop3 fan pressures will mry as the RFM ratio is squared: 



ru/ 
. ?., 

3. Wsepzwer absorbed by a fan w i l l  vazy =.the ratio is cM: 

. H P 2 =  - €E! (Hp1) 
RFF.Il 

Wen fan pressure varies: 

1. Fan's air delivery ard Ftlw will vary as the square rwt of the pressure 
ratio. 

2. Harsepmer absorbed by fan will ~ r y  as the square root of the pressure 
ratio cubed. 

when density of air varies: 

1. For anstant pressure- fan speedair Qlivery and hrsepwer atsorbed 

'2. For mnstant air M i v e r y  and fan sped - b r s e p e r  absorbed by fan an3 

. -4 vary inversely as the square root of the density. 

pressure developed vary directly as the air density; 

3. For anstant anount of air by A g h t  -air Wive-?, fan @, a d  
dsveloped pressure vary inversely as the h i t y  ratio. 

4. For constant munt of air by weight - horsepcrwer &orbed by fan varies 
inversely as the square of the density ratio. 

'Ihe f i r s t  p i n t  to think a b u t  &en &casing the capacity and size of. the . 
ventilator or fan necessary is to determine the total cubic f e e t  of air space 
of the building to be ventilated. 
required b give the correct ventilation I.leeds to be found. 

Also, the necessary numb=r of air &anges 

m u :  - 
A buildirq --- that  is 100' low, - 40' Wide, ---- and 15' tall - multiply - 100' & - 40' b~ 

* i5', givinq you 60,000 cubic feet of air swce. Assume a 2 minute air change 
is necessary,  60,000 cubk feet  of air spce divided 5 3-qives you 20,000 E 
needed to chanae the air every 3 minutes (20 air chanqes-an - hour). 
- ---- ---- - -- 
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?Xbe air hnges reds tD Pave to be d = t d n e d .  %e selezt ion of a fan or 
vecctilator depsnds on the a n d i t i o n s  that ex i s t  fran the v i e w p i n t  of the 
i n s t a l l a t i o n  and coverage nsessary to dispse of all the dead air space 
p s i b l e ,  It is .advisable to install the fan on the side of the building 
o p w s i t e  €ran the prevaleqt w i n d  i n  order to secure the maximum ef f ic iency  
fran the fan. Also, the fan should be located cppsite the intake so as to 
f a y  u t i l i z e  the air mvenent over the u q l e t e  area. Ventilators should 
also be ins 'dled cn the roof to provide a ample t e  sweep of air mverrent of 
the area k i c h  is to be ventilated. 

IFm4KE A I R  

Adequate intake s b u l d  be provided to' su f f i c i en t ly  vent i la te  the area w i t h  mt 
t m  high of an intake of air velocity. %ere i s n ' t  any set nile for in t ake  
velocity,  kut  as a suggestion use a fiaxbm of 300 to 500 EM, mch 
ins-tallation m y  vary b a u s e  of the Bt i s t ing  amditions.  mrs  and windows 
can be used as in take  i f  they are p s i t i o n e d  close enoqh to the flmr l i n e  or 
located to give a thoroqh sweep of the area t0-k ventilated. 

Square Feet Free Intake Area = - CFM 
m 

I n  reference to the example just provided, ue require 20,000 a divided by 
300 FPM (assume) w i l l  provide apprcpthtely 67 square feet of the free i n t ake  
needed. Figure the munt of f rg  area that mists through windows and doors, 
I f  it 's m t  enough, adjustable ar fixed lowers can be g u t  i n  to mke up the 
difference. Another p i n t  to take i n t o  a n s i d e r a t i o n  is the actual installa- 
tion It m y  be &sirable to install adjust- 
able amunt 
of air intake by using one or two of the mtilators or schaust fans (a prt 
of the total vent i la tors) .  Windows can also be utilized, if needed, by an- 
ploying the same p r i r r i p l e  - tihichever is the mst sui table  for the job. 

i n  regard to winter conditions. 
louvers that w i l l  enable the adjustment of blades a d  govern the 

Ebr mt 1000 CFlVI applications, the 3 hp &tor With blower (A) is rete; 
it h8s a large stat ic  pressure range to adjust for dirty filters or f l s t ib l e  
duct. If high amperage draws of a single @mse ar rn three @ase annectionsI 
Npo mufactures a 1000 rn ventilator that requires mly a single mse cir- 

. wit. -It is a 1 l/2 hp mtor an3 bl- (BI, a specially designed fan for 
quietness. 

* 
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If your future  growth wuld require a c ? &  -t for icdide rmval, Npo 
recmmxds a 5 hp mtor ard blower (E) to allcw for the aaed pressure lcsses 
due to Bttra f i l t e r s  ard cabinets. 

A 10 hp mtor W i t h  blower (F) rrakes up the stardard 2000 ventilator cart. 
A 7 5/2 hp m t o r  d t h  blower (D) and a 15 hp mtor w i t h  blower (B) ( m t  shown 
on gra@) are also available for other 2000 C€M applications. 

Our 500 C9-l p t a b l e '  ventilator incorprates the blower i n s i d e  the cab ine t  
cmrpactness. 
m l t  mmr. 

for 
Ihe fan is designed to run N e t y  w i t h  its 1 1 / 2  hp, 15 aq, U S  
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CaFcitor S t a r t  Indmtion Run mtors - lhese m t z s  are &signed to be used in 
cases where the sirqle phase lii? r e q u i r m t s  are V4 Hp or mre. Wse rmtors 
are also available i n  either t o t a l ly  errlosed or cons txc t ion  ard use a 

the 
running winding *en t !e appropriate s p e d  is reached. AU of these mtors 
a.re -urd for ll5/230 dual voltage. 

+--'capacitor i n  the s t a r t i n g  w i r d i r q  w i t h  a cent r i f rqa l  switch that cuts in 

b s t  three g b s e  mtors are  of the squirrel cage type. It is the mst usual 
type of three phase mmr, ard it consists af i n t e r ~ l  coils which are 
connected a d  grouped so as to stnxture de f in i t e  plar areas and prduce a 
revolving mgne t i c  f i e ld .  lhese are obtainable in totally enclosed ar open 
t y p ,  a.d they are used as standard on a l l  xdels i n  the Npo product l ine .  All 
are =urd for dual wltage, 200-208-230/460, ar single  mltaqe, 575 wlts, 
*tever is de& ~ e s s a r y  by the conditions of the job. W e n  g w a t i n g  
bigger mtors for cent r i fuga l  fans and vent i la tors ,  it is desirable  to use  
high s l i p  mtors. Tnis will give the unit a sloker ard smother s tar t .  

Sinqle Phase - All explosion proof mtars us& on NO'S single p b s e  units are 
either of the split P h s e  or Capacitor S t a r t  Irduction Run design. 
mtors are furnished w i t h  an interml over-taprature circuit-interrupti-  
w a t u s .  If this apparatus should t r i p ,  it wuld autcmt ica l ly  reset a f t e r  
the mtor ccoled. 
a n a n d  reset apparatus should be used. 

If a u t c m t i c  resbrtirq might create a hazard, a mtor w i t h  - -  

'-J Third P h a s e  - A l l  three phase explosion proof mtors are of the squirrel cage 
form and are fabricated as described above. 
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9.8 4.9 
13.8 6.9 
16 a 
20 10 
24 - 12 . .  
34 . 17 
56 . .  20 
80 40 
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q l o s i o n  proof mtors are designed for gerrtral Lse or fan  duty i n  the follow- 
ing hazardous areas: AU 
mtors are labeled and listed by the Urdemiters’ e r a t o r i e s  In=., for u s e  
i n  the lccations spec i f ied .  

Class I, G r o u p  D ,  and Class X I ,  Groups E, F, and G. 

1. C l a s s  1 -ations - As defined by Par. N3. 5004 of the National Electrical 
W e ,  C l a s s  1 k c a t i o n s  are those where i n f l m b l e  vapors or gases m y  
&st in the air i n  quantities large enoqh to create igni tab le  or explo- 
sive cunbha t ions .  C l a s s  1 atrospheres are divided in to  four ca tegor ies  
due to the difference in the characteristics of gases. m l o s i o n  proof 
mtors should be employed only to the ca tqory  for which they are listed. 

Class I, Group A: A m s p h e r e s  containing acetylene. 
Class 1, G r o u p  E: Atxrospheres ..containing hydrcgen vapors or gases of 
equal hazard such as r r a n u f a c t d  gas. 
Class 1, 00- C: A m s p h e r e s  contain- ethyl-etlher vapr, cyclopropane, 
or ethylene. 
C l a s s .  1, G r o u p  D: Amspheres containing gasol ine ,  benzine, htane, 
hexane, propane, Mptha, benzol, actone, alcchol, lacquer solvent mprs, 
or ratural gas, 

2. a s s  2 -ations - C l a s s  2 locations are hazardous due to the presence of 
h t i b l e  dust. 

Class 2, G r o u p  E: Alzasphetes containing meta l  dust, including aluntinum, 
mgnesium, and their camnercial alloys.  
Class 2, Group F: 
Class 2, Group G: 

Atrrospheres containing black mal, carbon, or coke dust, 
Amspheres containing flour, grain dust, or starch. 

Wlilt-h 
mtors. 

overload protec t ion  is obtainable on all fractioml W sirrgle *ase 
overload protec t ion  should ba i n  the switch on all larger single 
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wGx!mxI c GAUZE Am mVE S Y s m  

R t i s  system enables the user to masure pressure differential across the 
. p r e f i l t e r  sg l t i on ,  Lhe HEPA, dl filters, system D/P or i n l e t  duct. T k  

kd factory tests a l l  ventilators for mximun air flcw (m) and the pressure 
readirqs at a l l  p i n t s  on the valving systan. These tests x e  performed a t  

- -. full t k o t t l e  q e n  ard with m blcrwer k t .  If a ventilator is going to te 
used a log 
can 'be mde up to actomPdate this pdcular usage. Read all p i n t s  of the 
valve wit ! !  clean filters a d  full cpen throt t le;  tbeduc t i rq  need m t  be 
raroved. doing. 
If the pre-filter section has increased by 3." to 1 V2" wg, it m y  b= tirre to 
replace @e prefilters. If the HEPA section shms it has increased by I" to 
1 L/2" wg with clean prefilters, it may & time to replace it, too. -ever, 
always replace the prefil ters first. 

for a long prid of time i n  one spot w i t h  low lengths of duct, 

Daily recards of all p i n t s  on tell you *at the systan is 

0 
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'SED 

AIR FLOW - 

horseper w s u s  air flow i n  r d  
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OPrnTIPs; a-smcs 

It is important tha t  the user of the E500, ElOOO, or E2000 system kmw the 
m a t i n g  characteristics of the unit. ?he prformarce/mintenance log ( a t  
the end of this R a n d 1  s h @ d t e  at*ahed to the u n i t  ard ampleted 
ragularly. 

?he filters used, the p i t i o n  of the outlet throttle, the length of inlet 
ducting, the cleanliness of the filters, ard the contamination present i n  the 
air  all influence the -rating characteristics of th is  system, Tne chart 
Mow indicates the clean f i l t e r  static pressure losses t h r o q h  each f i l t e r .  
It is emzdingly  imprtant that the pressure readings for the cxmplete f i l t e r  

. .  system be r e c o r w  w i t h  all d a m p r s  open ard the h e n c e  of inlet ducting, 
fnmediately u p n  initiating b l m  operations. 

d 

- _ _  

u 

FILTER - DEPM 1000 m* 2000 m* 

Spark Arrestor 2" 0x2" by. . 35" wg. 
Prefilter 4" .U" q. 035" q. 
95% HEPA 6" .a5n kg. W A  

99.97% HEPA 1l v2" "1000" Certified 1.00" bq. WA 
99.97% KEPA U v2" "2000" Certified .SO" lq* - L O O "  wg. 

bisture Separator 4" .E" q. .30" wg. 

*Flow throcqh single 24" x 24" f i l t e r  area, 

"E: 'Ihese pressure readings areapprmimateadon easily double if 
filters are dirty. The prefilter(s) can irrrease in stat ic back pressure n n y  
times the clean *reading, and must be cl- arrrl/or replaced fr-tly. 
Internal  system static pressure lasses, without fi l ters,  can be up to 1" wg. . . - - - -  ~ 

-- - - - -  - .  - . -.-- - _  _ _  - - -... 



m e  factory readings are sqplied w i t h  the: 

thrott le. filter w o n  7 
Free air flcw pressure differential, in icches of vats 

across 

aCr0S.S 

across 

all f i l t e rs  wg (B-D settings) 

prefilters .3 wg (C-D settings) 

HESA 2.5 wg (B-C settings) 

Pressure differential in inches of water at i o 0 0  CM 

across all f i l t e rs  1.q wg (B-D settings) 

across prefilters * s  w g  (Ci) settings) 

across HEPA wg (B-C settings) 

If applicable pressure differentia at  m 

across all filters wg (B-D settings) 

acmss prefilters v q  (C-D settings) 

across HEPA wg (B+2 Settings) 

m: 
inlet ductirq, ard 20' of outlet ducking. 
corditions a d  should be retaken for a base-line log entry. 

lhese readings are &ne d e r  factory anditions w i t h  clean filters, TW) 
W e  readings m y  vasy fran field 
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CxEECrx P3zssm.E DIFFEXE2- 

Closing the d l  plastic shut-off valve ( f 2 )  =its the hish side of the gatqe 
to atmsfieric. SeLect p s i t i o n  "D" on the three-y va lve  (.#I) to read inlet 
stat ic  pressure ard p s i t i o n  "8" to read blcwer static pressure. 

To read pressure differentials across the filters, q e n  the snall plast ic  
shut-aff VdLve (Y'21 p i t i o n  "C" to read the differential across the pre- 
filters and "B" to read the differential across a l l  filters. Subtract the "C" 
reading fran  the "B" reading to ge t  the d i f f e r m t i a l  across the HEPL 

AIR FLOW 

TO MEASURE 
B (STATIC BLOWER) 
C (STATIC CENTER) 
D (STATICINLET) 
6-0 ALL FILTERS 
C - 0  PREFILTERS 
8-C HEPA 
TO SET GAUGE AT a 

VALVE #1 SETTING 
B 
C 
D 
B 
C 

7 
SUBTRACT THE 

VALVE #2 SETTING 
CLOSED 
CLOSED 
CLOSED 

OPEN 
OPEN 

READING C - 0  FROM 6-0 
CLOSED 



TIX static losses t h r o q h  a clean f i l t e r  are given i n  the &art cn p g e  9. 
?he added sum of the static pressure losses f r an  the clean f i l t e r s  being used 
should 5e w i t h i n  3/4" v. ths 
factory p r io r  to shipping. 

from the i n i t i a l  nrtasurerrent (8-0) recarded by 

% f i l t e r s ,  a s  they dirty, will cause the static pressure at  the 
blower (B) to increase. TYns pressure increase is what tells the user den to 
dmqe out  a f i l t e r .  

If the d i f f e ren t i a l  pressure across the pre-fi l ters (C-I)) increase by one inch 
of wztter (q.), the pre-f i l ters  should be anqed. Ihe pre-f i l ters  can pro- 
vide adequate f i l t e r i n g  even if the d i f f e r e n t i a l  pressure increases 3 times 
its factory reading. ?he dmqe  of the pre-f i l ters  ard the cleaning of the 
spark arrestor (generally using a mild so lvent ) ,  sbould cause the pressure 
d i f f e r e n t i a l  across the  p e - f i l t e r s  (C-D) to approach the reading recorded by 
the  factory, providing the  inlet is m t  blocked, 

If the pressure d i f f e ren t id l  across the HEPA ( B K I  has increased by I" t o  
1 1/2" bq, ,  it m y  be t ime to replace the HEPA f i l t e r .  The HEPA f i l t e r  is 
usually changed out when its static pressure d i f f e ren t i a l  increases 2 tirxles 
its factory reading. Please mte that a l l  f i l t e r*&& strould be mducted 
w i t h  inlet ducting off and a l l  daqers q e n  to simulate +he zam wndit ions as 
the i n i t i a l  tpsting (factory or f i e l d  base-line). 

It is p s i b l e  to determine the f i l t e r  status w i t h  the vent i la tor  i n  cperation 
and all a c t i n g  i n  place, i f  the base-line for this anfiguration m s  
established a d  mted on the log. T b e  3-y valve systan provided fo r  the 
determimtion of the pressure losses or water gains (vag.) across the pre- 
f i l ter  Section, (C4) only, the HEPA section (BK) only, the p r e f i l t e r  a d  
HEPA sections together (B4) and the inlet (in the  ducting) only. Using the 
enclosed log w i t h  its historic data a d  the 2 an3 3 times mult ipl ier  fo r  dirty 
filters "rule of thmb," filter change-ut Qcision can be mde i n  an 
objective mnner. C A W O N :  pressure d i f f e ren t i a l  carrparisons for d e t d n i q  
when to change out the f i l t e r s  should take i n to  acwunt  the flw rate. Higher 
pressure d i f f e ren t i a l s  reduce flaw. The gra@ showing static pressure tersus 
air flow should be &err& to f o r  techniques in adjusting flaw. Flux is 
reduced as f i l t e r s  loadup, Ccmpensa t ioncankemdeby p i n g  crp th= 
outflow throttle, 'Ihe flow rate w i t h  the t h r o t t l e  f u l l  cpen on k determined 
by locating the oksemed static pressure across the total systan (B) on the 
vertical of the  -a@, and locating the resulting CM m the b r i z o n t a l ,  

'*' 
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'Ihe m u d  duct resistance cfiart helps you to f igure resistarre losses i n  duct 
systems. he b r i z o n t a l  l i nes  reqresent air tal- (m), a d  the vertical 
lines represent f r i c t ion  loss i n  irxhes of water p r  100 feet  of duct length. 
Diagonal l i n e s  sloping upard and ta the lef t  represent velocity (MI, an the 
lines s l o p i q  p a z d  ard to the r i g h t  s k w  the diamter of the duct, 

MFMPLE. 

F i d  the f r ic t ion  loss, in., S.P. based on 6,000 C€!4 throwh 50 feet  of 18" 
&ct. ~ o l l c u i n g  m' steps- just g i m ,  w f i&  the doci t ; j  i n  the p i p  is 
3400 FPM. Directly Mow the intersection it is f o d  that the  friction per 
100 feet is .80 for 50 f ee t  the f r i c t i o n  W i l l  be .80 x 50 = .40 in., SOP. 

1 nn 
AUU 

In., S.P. = In., S. P. for 100 feet x Stxaiqht Duct in Feet 
100 

. .  , 
._ . . _. 

. . . . . . .  .... :_ . . .  .-_. ._ . . 

-.,. 

.. 

.I 

.._... 
. .  _ _ _  

. . . .  . . . .  ... .-. . 

. . . . . . .  -._ 
. ._ - . - -- ... 

.. 

. .  .-. ..-,. 



It should be mted that the flow rate wit!! clean f i l t e r s  ard all d a m p r s  cpen 
may eced the 500, 1000, 2000 CFM (See Air _Flow Rating page I. @=rating 
higher than 500, 1000, or 2000 CiM throughout the f i l t e r  train is ra t  hmnful. 
since all f i l t e r  stages used can operate a t  least 50 percent higher than their 
rated 500, 1000, or 2000 cET.I flow rate. 

TD determine the inlet flm rate, the static pressure versus air f l w  gra& 
must & used in conjunction w i t h  the pressure gauqe readout, High flow rates 
m y  be available but m t  Qsirable to use because of the Limitations of tbe 
filters. The high static wessure from these high perfonranx blowers m y  be 
imprtcant i n  order to use longer lengths of inlet ducting an3 achieve the 
desired flaw even w i t h  di r ty  f i l t e r s .  

If a a n s t a n t  inlet flow is resuired as the f i l t e r s  kecaw dirtv, adiusorWts 
can be 
that 

for the decrease ii flow rate for  dirty f i l t e r s .  .3t is suggested 
&'out le t  wn t ro l  t h ro t t l e  t>e p r t i d l y  dosed to simulate the reduced 

flow created by higher static pressures that wuld be -observed w i t h  di r ty  
f i l t e r s ,  ?he outflaw damper is then w e d  progressively as the f i l t e r s  
W dirty; It wuld  be a t  the t ime f i l t e r  cf'lange-out &am? ne=essary t h a t  
the outflow dmqer wuld te at its fu l l  cpen p s i t i o n  again. Ihe closing dcwn 
of the outflow dmpr will m t  harm the b h e r  mtor and d u c e s  the flow 
without gutting excessive nmum or static pressure on the busing. 

I h o q h  less rbsirable, the s a x  constant flaw can be achieved using an inlet 
flow damper ard creating a res t r ic t ion  in  the inlet flw equivalent to the 
restriction created by dir ty  f i l t e r s ,  'Be inlet flow damper is then o p e d  as 
the filters &cam di r ty  ard the i r  res t r ic t ion increases. Ihe inlet flow 
should never ke closed omple tdy .  

W P  TEsTIrG A N D m  Am SAMPLIEX; USIE SUPPLIm TEST FORTS 

?he housing incltldes a L/2" NF?I plug at  the upstream ad tkmnstream sides of 
the f i l ter  train, The testing for the integri ty  of the filters systm can k 
acccqlished by util izing these test p ~ r t s ,  COP testing is a relatively 
sophisticated test system which is beyord the scope of th is  mual, an3 due to 
sane recent health finds, m y  be used less in the near future. A successful 
alternative b WP testing €or the in t eg r i ty  of filter systm in the 
nuclear industry, plrticularly the absolute f i l t e r  (HEFA), the smpling of 
the air at the inletand e x i t  prts. %is sampling i sgenera l ly  for ttre 
Qtermimtion of radioactive contaminants *id may be subseqt~ntly checked i n  
-a lab. A sucessful f i l t e r i rq  of the ventilation systan would be determined by 
. observirq - Little or 'rn rimtaminants i n  the aDwnstream 

wntamination is okserved i n  the inlet side of the f i l t e r ing  
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?he q e c i f i c  t e c h n i w  by &ich f i l t e r s  are re9laced is the mpe of t h i s  
section. W NpO/pPI vent i la t ion/f i l ter ing systan uses a unique kaq-out cap- 
ability that will ennit the r a d  of f i l t e r s  without undue contamimtion of 
the environrrwt. 9-e busing has 2 access dcors so the w e - f i l t e r s  can be 
ra rPd  without opening the busing p r t i o n  ani  
SCwflY "L 

TYPE A BPG, BFIG-CUT , 

m e  are 2 tec.hiques for using the bag-out to 
Bag (AI, a shorter bag, messitates p i l l i ng  out  
bag w i t h  the bag i n  place a d  r m v i n g  the bag i n  
fran the f h r q e  while closing i n  the cpen 

c33ntamiMtiq the less fre- 

rerove any ar all f i l t e r s .  
the various f i l t e r s  i n t o  the 
place, ard removing the bag 
Fortion of the baq. % 

i n s td l l a t ion  of a new f i l t e r  using tfie ( A )  size bg is obvious, ard &s m t  
rquire the inser t ion of the filter in to  the bag prior to ins ta l la t ion .  It 
sbould be installed carefully so that other contaminants i n  the housing ared 
are mt disturbid. b e f i t  of t h i s  approach is t h a t  loose axtaminants  on 
the filters will m t  spread kyord the busing. 

'Ihe second t echnip  is u t i l i z i q  the longer (E) s i z e  bag and is a true bag- 
ou t  approach.. Tne in tegr i ty  of the b g  and busing is unbroken i n  this 
approach. This technip is damnstrated i n  the @tos cx1 the next pages a d  
&scribed i n  the writing Mow. . - - - -  

&to il - mve 'the r ~ b k  p l q s  on the cppsite si& of the f i l t e r  &rs. 
Just  inside the cabinet is a slotted, l0osen.s 
the clamping nechanisn on theHEPk  Useaheavy &ty screwdriver, turn 
cPunter-clockwise to loosen un t i l  clamping mhanisn stops, men bth top 
a d  bttan claxrps, If just the pre-filters are being &wed, there is m 
need to loosen the clamping rclechanisn, a l t h a q h  it wuld be a gced time to 
tigtm the clamp since the vent i la t ion uni t  is mt being used. Unlatch a d  
open the door that w i l l  be bagged out; Unfold it, but 
&n't m v e  the b g  f ran the cabinet. W i t h  the bag mfolded a d  locsened, 
reach i n t o  the vent i la t ion unit With the  PX: bag? ani p G l l  the filter(s1 i n t o  
the bag. 

-to #2 - With the f i l t e r  a t  the end of the bg, twist the f i l t e r  an3 b g  
i n t o  a t i g h t  4" to 5" tie. ?hen rap tape around the tdsted bag tightly. 
W i t h  a sharp knife cut the tie i n  the miale, leaving t w  tam ends - one on 
the bagged fi l ter(s1 an3 the other on the d e d  cabinet. 

threaded rcd aich tightens or 

inside is a K keg. 

(.See -to # 3 . >  

-to #4 - We a new replacement f i l t e r ( s 1  ard place it inside a new WC bag; 
make Sure that the f i l t e r  is placed inside the b g  so t ha t  it all- for easy 
loading an3 m that the air flaw mirkirq on the filter(s) is p i n t i n g  i n  the 
r i g h t  direction, - Stretch the newbagaverthe raMiIlder of the old bag. . 
Reme the mrners  of the old bag fran the mtilator a d  pull off using the 
new bag to grab the tie, 
the filter(s1 to ~s by a d  enter the ventilator. Make sure the fi l ter(s1 is 
all the way in, e s p d a l l y  the HE2L If mt, the EEPA a u l d  kve b y p s s  a d  . - needs to be t i g h t e n d ;  turn clockwise. Snug hth top ard bot- clamp, then 
tigten as you muld a wood screw - enoqh to Q the job without atri&q the 
hole. Replace the rubber p l q s .  Refold the bag to f i t  between the inside of 
the door and the f i l t e r s .  Latch h r s  closed, 

leave the remainer of the old bag inside an3 arrange . - 
- -  

* rnt give proper potec t ion .  ~f the HEPA vas &wed, the clamping 'gn 











aZe pre - f i l t e r  stages are rmved by simply s l i d i n g  the  f i l t e r s  out 
hor i zon ta l ly  along the f i l t e r  track. The s t e p t i o n  is the HE?A filter which 

. seals up against aknife edgeon the downstream side. 'BE m p r e n e  is 
ccrnpressed against this kn i fe  edge u s i q  a simple but  exceedingly e f f e z t i v e  
screw-- l d i r q  mr.Flanisn at the top a d  bttan or' the upstream s i d e - o f  the 
HEPA fi l ter .  This locking rrecfianisn bas its access t h r o q h  the side of the 
housing a t  the top d bttcm t h r o q h  a 3/4" p r t . c o v e r e d  by an s c p d a b l e  
ruWer p l q ,  o l r e f d y  rmw the p l q s  ard then 
usirq a I n s d i m s i z e 3  scredriver ,  turn counter-clodrwise the s l o t t e d  head jcst  
imi& of the p3rt.s. Four b six turns of the screw will c p n  t h e  locking 
clarrgs in te rna lby  d f r e e  the f i l t e r .  Vben r e i n s t a l l i n g  the  =A, revezse 
the procdure, turnixq t h e  screwdriver clockwise until a significant 
resisbrre is mt similar to &at wuld  be obtained by a e screw i n  e 
(dr, rat overturn and tear cbwn With excessive force) .  A p e t r a t i o n  can be 
observed i n  the old HEPA's neoprene where tbe knife edge sealed, Tnis 
pene t r a t ion  h u l d  Lie neaz the center  of t h e  nmpreqe aryl show mnsistent 
penet ra t ion  all the bay a r o u d  khe HEPA 

To r a v e  the HEPA f i l t e r ,  
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ABp - Air b r s e m r .  W k  Qne by the fan qressed as brseper.  
A H P = r n x P  

6356 
FHP - Brake horse-. 
EI" - B r i t i s h  therm1 unit. T ~ E  acraunt of k a t  required to raise one p d  
of mter frm 63'F to 64OF. 
CFH - W i c  feet per minute. 
EDR - m i d e n t  dirst radiation. 'fie anaunt of beating surface hi& will 
give off 240 BTO per bur. 
F P M  - Feet per minute. 'fie w l c c i t y  of #e airstream. 
Final  Tap=rature - Tre trrperature of air after passing wer kating coils 
under specified conditions. 
Free Deli- - ?he condition wder which a fan w a t e s  when m s ta t i c  pres- 
sure 01 resistarre is present.  
HP - H o r s e g ~ ~ ~ k e r .  
ME - &chanical efficienzy. 'RE r a t io  of horseper .&sorbed (BHP) to horse- 
p e r  bliwred by the fan (-). 

M E = =  
BEP 

Plenun chamber - An air ccrnparbnznt minta ined  urder pressure to seme one or 
mre distrikutiq ducts, 
RPM - Revolutions ptr minute. Ihe ntrmber of t i m e s  the fan shaft revolv~~ per 
minute. 

The brsep%.er absorbed by the fan. 

?he ~ l u r r e  of air mved per minute. 

Tke actual rat& output of the fan mtor used. 

- 

s - static Efficiency. 

6356 x BHP 
SP - S t a t i c  Pressure. A ~lledsure of the force 
throwh any x n t i l a t i n g  system. 
S - Tip-speed. Ihe peripheral speed in feet 
any s p e c i f i d  EM. 
TE - ~otal, efficiency. is: 

E = r n x P  

P - Tutal. pressure. 'Ihe sum of the s ta t i c  

-ressed is: 
s E = m x s z  

6356 x BHP 

S t a d a r d  Air - A i z  *ich wighs .a75 pourds p r  cuhic foot ,  which is dry air 
a t  70 F dry  bulb With a baranetric pressure of 29.92 inches of rercury, 

.. . . 

exerted by the fan in m v i r q  air 

p.r minute of a propeller t i p  at 

pressure (SP) and the velccity 
pressure (VP)-at any given point i n  a vent i la t ing  system. 
VP - velocity pressure - + to the kinetic energy per unit wlum of the 
flowing air. It can & calculated frun the formula: 

w = a  
4005 

. . .... 
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Eacfr Flanderr hepa f i l m  it tested at the factory to m e a  the r a q u i m t r  
of IES CSlT. T a t  resultr are rscorded upon the film latd.  It is tha p d i q  
of Flanders to racmmend that dl hepa filtnn also be aaed in mia by 
qudified pewsonnel to ensure t h a t  fhe filten have not b e m  dmagsd during 
&ippinq and hmdling w d  that they have been m m d y  inrtdled. whars 
ruquid, Flanders factoq trained personnel am mailable for inztdlatim, 
supewisiar of installation by others, testing and certification of canplirncs 
to industry md gwernment standardr 

ii 

--uG 
&otations for JI nudaar products must be rubmittad by I Flmbsn fmxwy 
ofics or by I Flanden representative with I Nudear Salis A p u n m t  
Akhw#~ Flanders Nuciear Grade tiepa F i l m s  meat m a t  W E  o p e d  
f s i l i t y  specificaaoru and NRC licensed m a w  spscifiatimt, mfiica m y  
exist Complete owner/operator specifications and rsquiraents must k 
tubmitabd b e f w  firm quotatimr can be *en. 

Budgt quotations am urudly required by r y r t a s  p l m  bo mist in 
product eudu8tim, $dat ion and budgst dsvdogmmt during the *gr 
phaer of new construction pro* 01 faciiitisr u p ~ s d s   project^ ttime 
tors am urged to rsquert dl zqplicable specifications m d  rsquirunem~ f run  
tha facility owner/ogerator including seismic, QA progan, packing rstraf 

- - -- - _-- 



k'landers Nuclear 
Grade Hepa F i l t ers  
Application and Qualification 
Flanders Nuclear Grade Hepa Filters are *idelv 
used in nuclear service in C.S. 0eoar:ment o f  
Energy (DOE) tesr reactors. nuclear research 
laboratories. radioactive waste treatment plants. 
nuc lmr  weapons facilities, fuel process plants and 
fuel  storage terminals. Wi th in  the r e g u l ~ t o r y  
jur isdict ion o f  t he  U.S. Nuclear Regulatory 
Commission (NRCI Flanders filters are uszd in 
many commercial  nuclear generating reac:ors an3 
ancil lary facilities. 

The qua! i f icat ion of nepa fiitars for  nuitear s s r ~ ~ c e  
takes many forms. The rni!itary syandar:! $11 L.F. 
51 Om was wr i t f en  originaliy for milliary use and 
many component parts have been daopted in 
specifications wr i t t en  by ?!?e prime contracfors 10 
DOE or b y  licensees o f  t k  NRC. Fianders Tanu- 
3c:ures Nuclear Grade Hepa Filters I P  accordance 

w i t h  the essential construcrlon reuu.r?.r.ents o! 
MIL -F -51068  (latest issue). Where DOE, N R C  or 

! buyer  specifications conf l lcr  w i t h  i h e  mi i i tary  
%:!standarc!. !he buyers requlrer;ents are x t e o t e u  3s 

a waiver of the mi l i tary  stanaard recllirernents 

- .  

'I/ 
0 .  

~ . .. .. . --i .-L;' 

To meet MI L-F-51068. fil:ers ~ U S I  ?e subm1:tt.i 
both Edgewood Arsenal and UnderkLf iters L a m f a -  
torles for extensive testing incluaing spot f l c l i e .  
enviromnental exposure, heated air and rrI)da!i 

handling tests. Fol lowlna the s u c c ~ s s ~ u I  c n i p i e  
tion of these programs !he manufacrurer IS P I J I  
upon the Qualif ied Products LIS; (QPLI by 
Edgeword Arsenal and is accepted fo r  1 i s t : q  
under UL 586. 

Nuclear Grade Hepa Filters meet the requlrernents 
for performance, testing and construction specified 
in IES CS-1T f o r  T y p e  8 Filters and are tested in 
accordance with Mi l -Std-282 white encapsdatea 
at two flows. for resistance and penetration a! ?he 
nominal  rated capacity listed in paragraph 1.2.1 of 
MIL-F-51068 (or. i f  f lows and resistance are nut 
listed at f lows Proportional to those listed values 
af ter  factors fo r  physical constraints are con- 

cannot exceed .03% 3nd :he ' i l ters  are labelled and 
cerf l f iad to have an z!'!caenc\, 3r no icss :hJn 
99.97% on a challeng2 JP~.X;I  havlllg a homog- 
enous part ic le Size 0 -  0.3 u r n .  .The ;esr resuits 
appear upon the filter l a k i .  the car ion label and 
upon  a Tes: and Cer:iiica;lon a! Campliance 
Report a h i c h  is sent IG ;?e buyer. 

Nuclear fac l l t ies  opera:eb (or DOE require that 
their hepa fi l ters be :ssces fo: resistance and pene- 
t ra t ion by m e  mansiacrdret and agdin by o n e o f  
the three Qual i ty Ass.;.Bnie S r a r m s  cperatec! f o r  
DOE. This service T.A: t.e Ccrch;jeJ b) the btiver 
and f inal  aicEptance 3' re,act fon i s  ai  [he Qaal i ty 
Assurance Station. F1Ite.j ..\hich are rejec;ed at the 
test stat ion as not ccn ' xcn lng  ti:! :he specificarions 
agreed to b v  both buyer an3 seller. 2nd kA;hich are 
deter mined not 10 ha\+ Gzsn retected Secaasc? o f  
damage in shipment. c ; . i  care;:aced a t  no ccst to 
the cu\rer. ILIPORTAXT I (  !ilte!s are required 
!o be re:?stzd at a ads! ! ; bsl;..r.iwx Sta*,on. :he 

--.-..---- 
N u c LE A R  G A A D E -H E P i- F I L T E R  s 

TYPE E F I L T E R  PER IE4 C S l T  

--.-..----.- 
, N U C L E A R  G R A D E  H E P ~ - F I L T E R S  

TYPE B F I L T E R  PER ICs CS.lT -.-.-.. I_ .. 
YCG b. C L A M O 1 1 S  r l L T f l S  IWC 

0- ?I 
111.1 J U I l  

MOOEL NuM9Ea AllrC S I Z E  O E S I G h t A s O R  

007-C-04-05-NL GG-F 

I 

Figure 1 
A Flanders Nuclear Grade Filter Label indicating 

sidered) and, for penetration at 20?6 of the nominal 
rated capacity. The penetration at both test flows 

that the filter has been tested for efficiency a t  two flom 
while encapsulated. 

QFUNoERs FILERS.  INC.. 1982 FOILMOST lROOtJCCRS O r  H ~ P - L ,  IILTLIIS A N 0  S Y S T I Y S  Fan SCIENCE A N 0  1NOUSTI)V SINCE-OS8 
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:e irement must be made known before can be submitted for insOeC1ion. Setsnic \ l d [ d  i j  

$-,btions can be given. They must be shlpped available to commercial reaclors operatinq under 
Jirectly from t h e  factory to  the retest faclllty. NRC license as well as to operating DOE fdc~l t t~es  

l t e r i  which have been double or triple shipped In a uniqiie program, Flanders hepa filters were 
i l l  not be replaced if rejected. operated continuously during a series of simulated 

earthquakes while being simultaneously tested for 
efficiency for the duration o f  the tests. There 
were no failures. 

In accordance with the requirements of ANSI 45.2, 
evidenct of Flanders' Quality Assurance Program 

Environmental Conditions 
It is not possible for Flanders F ilters. Inc. to 
anticipate all conditions under which filters and 
filter products will be used. Operation a t  elevated 
remperatures is relatively common and. e x t e o t  for 
a burnout of the organics in the binder a t  300' - 
325' F, no noticeable change occurs in perfor- 
mnce.  Glass media have been operated as high 
as 1000" F and have been retesTed for efficiency 
at  ambient temperatures. Exposure to acids such 
as HF. and those with NO, radicals occurs in 
nuclear process systems with some regularity and 
with varying degrees of success (HF attacks glass). 
The resistance to chemical or environmental factors 
of the other components used in the construction 
of the filters is often available from the manufac- 

/ 

bi$rnical agents and heated air upon filters and the 
iterrelationship of the construction materials is 

"nknown. Therefore, the information given herein 
' i s  offered as a general guide to the system designer. 

I f  specific data relative to anticipated potentially 
degrading operating conditions is required, Flanders 
offers destructive environmental testing, for a fee, 
as a service to filter users. 

?rs. but the combine3 effects of humidity, 

Humidity and Water Resisstanc8 
Hepa filter media are treated with a water resistant 
binder and will tolerate both high humidity and 
direct wetting, however, excessive amounts of 
moisture, either from airborne droplets or conden- 
sation on the element, Can completely plug the 
fi l ter and can result in failure by overpressure. 
Filters with fire retardent plywood frames are un- 
suitable for systems having high moisture content 
since wood materials expand and warp when wet. 

Further, they can support biological growth under 
humid condirions. Consequently, metal frame 
filters are more suitable for moisture laden 
atmospheres. Aluminum separators can corrode 
in certain environments and can slough parricu- 
lates downstream of  the filter. The urethane 
Galants have successfully passed moisture tests 
during QPL and UL qualification. 

Chemical Resistance 
All materials have good resistance to most organlc 
solvents and are resistant to many weak organic and 
inorganic alkalies and acids. 

Maximum Surge Temperature 

The filters are constructed.from either f i re  retardant 
(self-extinguishing) or incombustible components 
and have been tested continuously at temperatures 
above the 250' F reccmmended for maximum, 
periodic service for twelve hours or more. Subse 
quent to the exposure they passed a second eff ici- 
ency test. All components have been successfully 
tested for listing by Underwriters Laboratories for 
UL 586 and for the qualified Products List (QPL)  
at  Edgewood Arsenal. In both procedures the 
filters were exposed to  temperatures of 700' F . 
250' F for a fifteen minute period. Following these 
heated air tests the filters were retested for efficien- 
cy and, to qualify, the loss could not exceed 3.0%. 
CAUTION: Extended or repeated use of filters at 
elevated temperatures cause organic materials which 
have been treated with fire retarding chemicals to 
accelerate in the aging process, to char and to dry 
out and become britt le. 

Fiiter Design and Construction 
Two types of filters are described in this secrion, 
filters with separators to  space adjacent pleats of  
the filter element and a self-supporting element 

of its glass filter media on a papermaking process 
adapted for use with boron silicate microfibers to 
meet or exceed the requirements of MI L-F-51079 

.' Aled SUPER-FLOW@. Flanders manufactures ai l  (latest issue). The flat sheet medium is pleated 

y 
3 ) F U N O E R S  FILTERS. INC.. 1882 mxttMaST PRQOUCxns OF HCPA ?ILTCRS ANO SYST~YS ?OR SClLNCL AM0 INOUSTIY %tHcC-'lSro 
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t-jurr 2-Tha SUPER-FLOW @ design uses a formed. corrugated medium hid\ is pleated back and forth over i m l f .  

a .  

I:.. .- 
b f U N D E R S  FILTERS. INC.. 1982 roncYost moouccns oc ncm CSI.TZRS AMD svsnms ?on SC~CC(CC AWD INDUSTRY si~cx-trao 

Separator Typo Filters use a flat sheet of mdium pleatad back and forth over corrugated aluminum waplratom. , 
~. ,. 
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e;. 
t obdh ich  allow :he alr f r?  penerrare t!v ra r ihes t  

- 
.>rmed. corrugate0 mediurr which achiaves the 

,,ne purDcse without the use a f  wcarators. The 
machinery used to manilfac:ure the SUPER. 
FLOW@ elements is a Flanders innovation and is 
integral to the paper-mak ing process. 

>nd f o n h  across cdr: itga?sLi ~ I u r n i n ~ , . ~  seoara- 

irt o f  the pleat. The SUPES-FLOLVa ilr?sl;n clses 

SUPER-F LOW@ f i l te rs  have fewer pleats than 
separatsr type filter; Ho+ie\sr. a t  least 209; of the 
surface area of a separator rvpe filter is  unable to 
callect particulate maierial :n service oecacjse of  
obs1ruc:ion by rhe separators. Adjacent SCPE3- 
FLOW@ pleats arc als@ in ccnract. t u t  whereas 
dismantled separator type filter elements have 
sharp delineations between the loaded and c!ean 
areas of the surface, SUPEP-FLO\~V@ packs show 
loading across the entirr surfaci .  aoparenr!y due 
to a lateral migration of particulates betv;een con- 
tiguous layers of fibrucus marerial Conseal;ently. 
more area is available .\vith a SUPER-FLOLY@ filter 

The SUPER FLGW@ medium has ar! average thick- 
ness of 21 mils compared to :he average 17.5 mils 

Pqsitive and Permanent 
,tor-to-Frame Seal 

Imdm 

0' F I ie rs  f lat  sheet and the minimum 15 mils 
spec,: AI in MIL-F-51079. The heavier medium 
enhJ.1 :es the SUPER-FLOW@ type of construction, 
caus4:s a higher initial pressure drop, (relative to 
SUPEF(-FLOW@ medium that is  not as thick) but 
increases strength and dust holding capacity since 
in addition to more Surface area there is 40% more 
fiber content than required, thereby increasing 
the expected service life. 

Extended service l i f e  o f  filters in nuclear air clean- 
ing systems reduces down time and maintenance 
exposure unless filters are changed because of high 
radiation rather than high dust loading. SUPER- 
FLOW@ filters are alsc more desirable than 
separator type filters after they have been removed 
from service s ine there is less material to dispose. 
On the average, SUPER-FLOW@ filters (24" x 24" 
Y 1 1-1 /2") weich eight pounds less than filters with 
aluminum separators. 

Fire retardant urethane sealants are used to bond 
the filter element to i t s  integral frame. S U P E R -  
FLOW@ filters are made on the solid urethane 
production line whereas separator type filters are 
made with polyurethane foam. These sealants are 
irsed with a particular ele'ment as a production aid, 
but in fact, are interchangeable in performance and 
in qualification. At the option of Flanders, one 
may be substituted for another to facilitate produc- 
ti o n sched u I i ng. 

'-a 
' 

Mishandling during shipping, unpackaging and filter 
installation can cause damage to a l l  hepa filters. 
Separator type filters are susceptible to tearing of 
the medium by sharp corners on the separators. 
Flanders aluminum separators are hemmed on both 
edges to resist tearing of the medium. 

Fire retardant plywood frame filters are used a t  
many facilities operated for the DOE and are 
easier to incinerate or break down for storage than 
are metal frame filters. In recent years the quality 
of available fire retardant plywood has diminished 
and DOE is currently considering an untreated ply- 
wood as a substitute material. 

Two types of stainless steel frame filters are avail- 
able. The 14 gage, type 409 stainless steel is used 
in place of the 16 gage cadmium plated steel and 
the 14 gage chromized steel used in the past. The 
type 409 stainless has a relatively low resistance to 
caustic atmospheres and type 304 stainless steel 
is recomended for those applications 



Flanders manufactures filters with either neoprt ne 
b k e t s  or with fluid seal.' Gaskets are not rec,..m- 

mended since bypass problems are frequently 
vcountered  with their use. Fluid seal filters t r e  
Jpplied with a groove or channel at the  perimpter 

of one face. The  channel is filled with a viscuolx 
material (silicone base) which mates to  a knife 
edge built in to the filter retainer or housing. Fluid 
seal installations will pass in-service tests with 
undamaged. properly selected filters. All field 
test procedures should be rwiewed with the 
Flanders factory service department. 

Flanders invented the fluid filter-to-frame ssl to  
eliminate bypass due to relaxation or "loss of  
memory" of gasket material that has been tom-  
pressed for a period of time. Bypass also occurs 
because of the  separation of gasket joints. imper- 
fections in the  gasket or  mounting frame, cr mis- 
alignment a t  the in t e r f ae  of gaske? and mounting 
frame when the frame is not perfectly flat. The 
fluid is a highly viscuous. non-Newtonian, non- 
evaporating substance which adheres t o  the mating 
components of the filter and its mounting frame. 
The material will not relax, flows around and over 

U.S. Patent No. RE 27701 

imperfections and will not separate. The fluid seal 
is guaranteed to pas a n  in-place test when used 
with correctly selected and installed Flanders 
housings and undamaged filters. 

Nuclear Grade Hepa Filters with fluid seal are 
designed for use in Flanders NBC-4, E-4, G-1 or 
H-1 filter housings all of which are available with 
code welding, pressure decay leak testing. seismic 
and QA program options required by the nuclear 
industry. Accessory in-place test equipment a n  
be installed into most Flanders housings for remote 
in-placs testing. In systems designed without the  
use of built in in-place test equipment the  sarisfac- 
tory performance of an in-place test is dependent 
upon system layout and system designers are urged 
to  contact Flanders for  recommendations. 
Flanders service personnel are available for super- 
vision of instai!Jtion and filter handling as well as  
for field testing and certification. 

Both galvanized and stainless steel faceguards are 
available a s a n  option. Faceguards add a measure 
of protection, but should not be considered a 
guarantee against damage due  to mishandling. 

PackagingPanetizing - -  

The successful delivery of undamaged 
hepa filters depends largely upon good 
packing. Experience has shown that 
shipping damage to filters has been min- 
imized by encasing each filter in a tight- 
fitting linerboard sleeve that is flanged 
outward a t  its top and bot tom and then 
inserting the  s l w e d  filter into a liner- 
board carton having a folded linerboard 
cushion in the top  and bottom. This 
results in a 1-1/2" dead air space around 
the  filter to absorb impact. All filters 
that  are 24" x 12'' x 57/8" and larger 
are packaged in this manner. Addition- 
ally, all Nuclear Grade filters are 
palletized for shipment in groups of 
mnoned fitters stacked side-by-side, 
3/8' plywood facing at the two most 
vulnerable ends and the aggregate 

) strapped to the pallet  . .  :iguru 6 



6 W tiering Information 

Fihar Medium 
and  Efficiency 

Non Woven Glass Paper (Boron Stlicare Microfibersl. 99.97?0 
Mlnimum Ef f i c iency  bv OO? Test. Tested a t  100% and  20% 
of Nominal Rated Capacity mr M I L  F 51068 (La te<t  Issue) 
While Encapsulated Type 8 Fl l te r  p e r  IES CS-1T 

00 7 007 - 

S U P E R - f  LOW@ 
or 

Sewfatori 

Oouble  Turn Flanges Eorh Faces. Neoprene Gdskets One I or Both Sides per Customer O p t i o n  
Frame Style 

~ l f . S u p p o r t i n g  SUPER- FLOW^ 0 0 

C Fla t  Sheet Pleated Over .0015" Minimum Thickness Corrugated 
A l u m i n u m  Seoarators with Hemmed Edges. 

I O3 I 

Frame Material 

No Flanges "Eox Type"  Roured  Channel for Fluid One Slde or 1 Doub le  Turn Flange One Face. Channel for f luid Other Face 

14 Cage. Type 409 Sra in les  Sreel 

14 Gage. T y p e  304 Scainlesr Steel 

No Flanges "Box Type"  Neoorene Gaskets One or B o t h  
Sides per Customer Option 

02 
03 

00 

I 

1 Fi re  Retardan1 So l id  Urethane WU 

Secarator Material/Spacing 
Frame Material 
Frame Style . .  . .  . .  . .  Filter Grade and Sealant * .  . .  . .  

Sealant I 

Fi re  Retardant-Polyurethane F o a m  NL I \ 

';e%r & a n  f o r  quick reference only. (See pages 8-1 1 for fu r ther  derails] r 

Important: 
Yepa filters should be installed with 
:he pleats aligned with t h e  vertical 
Z x i s  when the  airflow is horizmtal. 
This prevents sagging and potential 
tearing of  the medium as t h e  filter 
becomes loaded with dust In service. 
When specifying filter sizes or size 
designators. the height demension 
should be given first. (As shown by the  do t ted  lines, the previous m o d e l  number- 

ing code has been expanded to allow for the i n d u s i o n  and 
subst i tu t ion  of materials used to cons t ruc t  filters.) 

To Order: 
Use the model number, the  size designator and 
specify the  location of  the gasket or fluid-filled 
channel, e.g. the upstream (air entering) or down- 
Stream (air leaving) side of the filter. The latter is 

8 ,  . k  : .  important because the filters are tested for 
resistance and efficiency in one  direction and 
labeled with a directional arrow [hat states, 
"TEST FLOW DIRECTION ONLY" 1 1-1 12" 

, .. 

- 

1.' Example: 

24'' x 12" x 11-?/2'* 
or 

- Size (GC-F) 

H H 
. 12" 

.i/ . .. 

.- 3 FLANDERS FILTERS. INC.. 1681 POREYOST C R O O U C ~ R S  o r  WEPA CiLTcns AMO svstims con SCICNCZ AWO ICIOUSTRV.SIMCI 1ls0 
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t/ Tpecif ications and Ordering Information 
Optional Items and Items Which Must &J Specified Apart from .the Modd Number and Size Designator: 

Underwriters Laboratory Listing, UL 900 
The hepa filters described herein are classified by 
Underwriters Laboratories. Inc. as to flammability 
only and are listed as Clas  1. This is not a require- 
ment of  the nuciear industry, but is a frequent 

requirement of t h e  construction industry where 
smoke emmission is Of major concern. Class 1 
labels are optional and are applied to the filter only 
when specified by the buyer. 

Fiiter-to-Frame Seal, Upstream or Downstream Side 
Standard gaskets are made from 1 /4" x 3/4" closed 
e![ neoprene material. Fluid seal filters are (NOTE: Filters are Tested for resistance and 
supplied with a routed 3/8" x 3/4" deep channel 
on wood frame filters or a 5/8" x 11/16'' deep 
channel on metal frame filters. Specify upstream 

or downstream loation of the gasket or fluid seal. 

efficiency in one direction and labelled, "TEST 
f LOW DIRECTION ONLY" although they can be 
operared in either direcrion.) 

Neoprene Gaskets Fluid Fib-to-Frarne Seal' 

u .- . . .... 
.. . . . ., . .  

Mrt.1 F m m  

+=---I --- 

F 4  
.US. Patent No. RE 27701 

Faceguards 
The standard faceguard material is number 4 mesh, 23 gage, welded 
and galvanized dip. Type 304 stainless steel faceguards are also 
available far highly corrosive atmospheres. This material is number 
4 mesh, 17 gage woven wire per ASTM A276. Specify faceguard 
location as upstream, downstream or both sides Faceguards are 
optional except on all SUPER-FLOW@ filters in sizes GG-F, GN-F 
and YY-F where they are standard. 

To Order 
Use the filter model number, the site designator, 
the location of the gasket or fluid filled channel 
(upstream or downstream side) and any required 

Example: 007 - 0 - 02 - 05 - NL (GG-F), 

Fluid downstream only, Galvanized faceguards 
both sides. -kqoption- 

__. ' W U N M f l S  FILTERS, INC. 1- POIISYOST mooocIns w wm C~LTCRS AWO -me setma mm IMOUSTRY siwcs-issa 



N u c.l e a r G r a d e 
Separator Type Hepa Filters  
Gasket Seal 

007 - C . 0 4 .  00 - NL 
( 7 W N L I  

Nan Woven Glass Paper 
Boron Silicate Micro- 
Fibers). Flat Sheet 

Pleated over Carrugatec 

Minimum Efficiency 
by DOP Test. Tested 
at  100% and 20% of 

O0' * O2 O3 - NL 
' (7Q3Nl.I 

Nominal Rated Capa- 
city p r  MI L.F-5 1068 

(7CSNl.J Encapsulated. Type 8 
Fdter p e r  IES CS-tT. 

( 1 = Denotes Previous Model NurntKr for this Filter 

_ _  
Separator 

.0015" 
Minimum 
Thickness 
Corrugated 
Aluminum 

with 
Hemmed 

Edges 

_. 

Frame Material Frame Style 
No Flanges "Box Type" 

or Both Facer p e r  
Buyer Option 

14 Gage 
T V P ~  409 

Stainless S t r (  

14 Gage 
TVW 304 

Stainless Steel 

Double Turn Flanges 
Both Faces. Neoprene 
Gaskets One or Both 

Faces per Euyer Optlan 

I 

Wood Frame 

Osrigrator for Filter Sizes . 1 
Arcrak Initid.. 

0 Resistma.  
tnches w.0 

1 .o -- 
0.62" 22s 

365 
1 2 4 * ' \  24 .1  5 7 1 8 . 1  GG-0 1 5; 1 1 12" 12" 11.112" CC-F' 

24" 12" 11-1/2'* GC.F' 
24" 1 8 -  11*1/2'* GE-F' 0.82-* 
24" 24" 11-1/2" GG-F 
24" 30" 1 1 - 1 /2" GN-F 1275 

*Not listed in MIL-F.51068 (latest issue). filters larger 

Sealant' 

Fire 
Retardant 

lolyurethane 
Foam 

t 

man 24" x 24" x 11-1/2" are not eligible for UL 586. Metal Frame 
.'She paw 13 for additional infomution on filter 



FLztory Testing Flanders Nuclear Grade 
Hepa Filters (Per IES CS-IT,  Type BI 

;ch Flanders Nuclear Grade Hepa Filter having a 
face area of 24" x 24" is tested for both efficiency 
and resistance to airflow per Mil-Std-282 at  the 
Nominal Rated Capacity (CFM) listed in Paragraph 
1.2.1 of MIL-F-51068 (latest issue) and at  20% of 
the Nominal Rated Capacity. The filters are encap- 
sulated during the test to insure that any leakage 
through the gasket or frame will contribute to the  
overall penetration. The test instrument, a Q 107 
Penetrometer, generates a monodisperse challenge 
aerosol having a particle size of  0.3 p r n .  The test 
results are recorded upon both the filter label and 
the Carton label as a penetration value ( % I ;  that is, 
the efficiency of the filter equals 100% minus the 
penetration. The  maximun, allowable penetration 
is . O X  The resistance to airflow in inches w.g. a t  
the Nominal Rated CaDacity is also recorded on 
the filter label. All filters are tested for efficiency 
and resistance. 

The maximum allowable resistance a t  the Nominal 
Rated Capacity is 1 .O" w.g. Of the five sizes 
apoearing in the specification, the 2 4 '  x 24" x 

hf ues for most of the other sizes are computed 
'om one  of these  two depending upon the depth 

~ m e n s i o n  of the unlisted filter and the effective 
face area of that filter relative to the listed size. 

I The effective face area is obtained by subtracting 
one inch from the perimeter dimensions of the  
filter to allow for the. thickness of the frame and 
the  gtue line. Thus, a 24" x 24" filter has an 
effective face area of 22' x 22". 

'2" and the 24" x 24" x 5-718" are the largest. 

bam9le: . ~ ~ i  . . ...... . ..... . . . . . . . . . . . . . . .>>:.:.:j . ..... . ..... . . . . . . . . I.:.:..?: . ...... . ..... . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... ..... ..... ...... ..... ..... 
..... ..... ...... ..... ..... ...... ..... ..... -..... ..... ..... .... -. 24" 22" ;:$I: >:::A:: sj;<::: ..-... ..... ..... .... - ..... ...... ...... ..... ..... ..... ..... ...... ...... ..... .-... . . . . . . . . . . . . . . . . ...... ..... ..... .*... ..... ...... ..... ..... .-... . . . . . . . . . . . . . . . . ...... - .... ..... . . . . . . . . . . . . . . . . .....- ..... ....- 1L . . . . . . . . . . . . . . 

Filters having nominal depth dimensions of 12" 
and 6 '  have different operating characteristics. 

. The pressure drop  through a 6' deep filter at  500 
CFM is lower than the pressure drop through a 12" 
deep filter at 1000 CFM, both sizes having a 24" 

-. . ' M i a  since tne specification was first written have 
'4" outside dimension. Improvements in the 

> resulted in better performance of resistance to 
airflow than the 1.0" w.g. permitted by the speci- 
fication would indicate. 

But pressure drop'itself is not a constant. As seen 
in the bell-shaped C U N ~ S  taken from a sample of 
10.000 size 24" x 24" x 11-1/2" filters. the pres- 
sure drop for a filter will fall somewhere inside the 
bell-shaped cutve when tested a t  the  Nominal 
Rated Capacity (1000 CFM). Two curves are 
shown, one for SUPER-FLOW@ filters and the 
other for separator type filters. 

Comparison of Prerture Drops for SUPER-FLOW@ 
and Sepafstor Type Hepa Fiiten, Size GG-F 

Several factors can affect the pressure drop. The 
boron silicate microfibers which are used to pro- 
duce the filter media a t  Flanden are manufactured 
within a range of fiber dimensions according to the 

12 



r v w  factuer's own tolerances. The paper-maker 
C-, make frequent adjustments to compensate 
for differences in fiber sizes from one bale to rhe 
next or even within the same bale. The thickness . 

2f the medium is another factor affecting pressure 
drop. Flanders currently produces media for hepa 
fi l ters averaging 17.5 mils in thickness for separator 
type fi lters and 21 mils thick in f i l ters  of the 
SUPER-FLOW@ construction. The number of 
pleats of medium in a filter. the height of the glue 

Selecting a Hepa Filter 
The filter sizes included in the original military 
standards reflect only the requirements of the 
military and governmerlt users at the time they 
were originally written and have not been expanded 
to include the many sizes offered by manufacturers 
today. A principal reason for this is.the inherent 
physical weakness of the larger sizes, they should 
not be used where human health would be threat- 
ened, that is. in containment applications. Even in 
clean room applications experience has shown that 
the largest practical filter size i s  24"' x 48" x 57/8" 
since filters larger than that are difficult to ship 

i d  handle and are more prone to damage. 

When sizing a filter for a particular application, the 
' designer should keep in mind that although a 

velocin/ of 4 5  fpm through the medium was the 
basis for establishing the Nominal Rated Capaci- 
ties in the military standard, hepa filters are f re 
quently operated at capacities ranging from a third 
of that value to several times higher without a 
significant loss in efficiency. Indeed. the Nuclear .. 
Grade Hepa Filters must be tested a t  the Nominal 
Rated Capacity and again at  20% of that value. 
However, care should be taken when planning to 

. operate a filter a t  higher capacities to determine 
i f  hostile environmental factors, if present. will 
cause f i l ter failure. For example, water condensate 
upon the water resistant fitter medium could plug 
the element and cause it to fail. Where space is 
critical, a designer is faced with sacrificing a lower 
pressure drop by using a smaller filter or. in a 
multiple bank, of using less filters. On the other 
hand. a filter bank can be oversized to decrease 
the pressure drop. 

'W 

Most of the larger 57/8" deep fi lters offered by 
manufacturers were intended for laminar flow 
applications where the design criteria called for 

L entire walls or ceilings of filters and velocities of 

line where t re elemen1 is bondec to :he frame and 
the kind of  ieparator material can a l l  .r,fluence 
performanc?. Physical C c m i i r a l r , i s  such as dividers 
and nipple connections are also factors. 

In addition to the label recor,"ing, copies of filter 
test reports are furnished to the buyer. Nuclear 
Grade Hepa Filters mee! the recuirements of IES 
CS-1T for Type 8 Filters ana are labelled 
accordingly. 

for Size and Capacity 
90 fpm t 20 through the room from sidewall to 
sidewall (approximately 400 ipm through a 24" x 
24" filter). Th'e 11-1/2" deeo filters are generally 
selected for service where a minimum amount of 
space relative to a maximum volume of airflow is 
required; most often in built-up banks, either I P  
walk-in plenums or sideservicing housings. It i s  
the 24 '  x 24" x 11-1/2" filter that IS most fre- 
quently selected for these app!ications. 

When relsxting a hepa fiiter the following values 
can be used to obtain the initial pressure drop a t  a 
given volume. Although pressu? drop VS. volume 
b not a straight line curve h e n  plotted on a graph, 
it is close enw$ to a straight line that this data 
can b ext rapdated  on that basis. 

W Prmsrur Drop V a h s ,  
11-4/2" m.cr 

SUPER-fLOW@ 

I F d a  sia Dupvtm 

f 30 I 90 I t r s 1  I s 0 1  iwl I S 5 1  0 15 1 

I 
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t/ Yuclear Grade Hepa Filters; Suggested 
Specifications, Separator Type Construction 

The filters shall be model (1  1- Nuclear Grade as 
manufactured by Flanders Filters, Inc.. Washington, 
NC. The filter medium shall be a l l  glass with a wet 
strength, water repellent binder in accordance 
with MIL-F-51079 (latest issue) and shall be produc- 
ed by the filter manufacturer. 

Each filter element shall be constructed by pleating 
a continuous flat sheet of medium back and forth 
over corrugated, .0015" thick aluminum spacers 
whose edges have been hemmed to resist tearing of 
the medium a t  the fold. The element shall be per- 
tranently bonded to a (21- integral frame with a 
fire retardant urethane sealant. The perimeter of 
the filter face shall have a (31-to seal i t  to i ts  
mounting frame in service. Construction of the 
filter shall be in accordance with the essential con- 
struction requirements of MI L-F-51068 (latest 
issue). 

Each filter shall be tested, while encapsulated, for 
uresisrance to airflow and penetration in accordance 

with Mil-Std-282 at  the nominal rated capacitv 
.? .. listed in Paragraph 1.2.1 of MIL-F-51068 (or. if not 

listed, as proportional to those listed -lues after 
factors for physical constraints are considered) and 
at 20% of that capacity for penetration onlv. The' 
penetration at both flows shall not exceed 0.03%. 

The hepa f i l t e n  shall comply with the requirements 
for Type 8 Filters per IES CS-1 T. Each filter and 
filter carton shall bear identical labels indicating 
the filter model number, compliance with IES CS- 
lT,  the serial number and the resistance and pene- 
tration readings a t  both test flows taken for the 
filter on the manufacturer's Q 107 Penetrometer. 
In addition, the manufacturer shall provide a filter 
test and certification of compliance report for the 
buyer's record. 

A label indicating compliance by the manufacturer 
with the requirements of U C  586 shall be attached 
to each filter. The manufacturer shall submit 
evidence that his filters have qualified in accor- 
dance with Paragraph 4.2 of MI L-F-,51068 and that 
he is listed on the Qualified Products List (QPL). 

Filters that are 24" x 12" x 6 "  and larger shall be 
packaged one filter per Orton. - Eacb f i l ter  shall be 
encased in a flanged, tight-fitting linerboard sleeve 
that fits within the carton, leaving a minimum 
1-1/2" dead air space on the four sides of the fi l ter. 
The top and the bottom of the filter shall be pro- 
tected with a folded linerbard cushion. 
(OPTIONAL: Linerboard cartons shall be strapped 

I 
I 
I 
1 to a Flanders Type II pallet with 3/8" plywood 

facing a t  both ends. I 

. .  

Fill in the numbered locations on the Suggested Specifications Text with a 
selection from the corresponding category below: 

(1) Fluid See1 
a. 007-C-04-05-NL 
b. 0 0 7 - C  - 02-05 - NL 
c 0 0 7 - C - 0 3 - 0 5 - N l  

Gmkst sal 
8 .007-C-W-00-NL 
b. 007- C - 02 -03- NL 
c W 7 - C - 0 3 - 0 3 - N L  

(2) Frame Material 
8. 3/4" Fire Retardant Plywood 
b. 14 Gage Type 409 Stainless Steel 
e. 14 Gage Type 304 Stainless S t d  
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September 9 ,  1987 

Mr. Paul A. Giardina 
Regional Radiation Representative 
U .  S .  E n v i  ronmental Protection Agency 
26 Federal Plaza 
Mail S t o p  2AWM-RAD 
New York, New York 10278 

SUBJECT : 
Dear Mr. G i a r d i n a :  

Request f o r  Determination of Construction or Modification 

As indicated i n  o u r  July 7 ,  1987 l e t t e r  t o  you, we have prepared the enclosed 
evaluation of the use of Portable Ventilation Units (PVUs) a t  the West Valley 
Demonstration Project ( W V D P ) .  
from the  DOE Headquarters and DOE Idaho Operations Office. Based o n  the 
evaluation and discussions,  we find t h a t  the PVUs cons t i tu te  operational 
techniques for  ons i te  contamination control and a r e  not "new f a c i l i t i e s "  or 
"modified f a c i l i t i e s "  pursuant t o  the National Emission Standards f o r  
Hazardous Pollutants.  

We have a l so  been i n  contact w i t h  individuals 

PVUs a r e  used extensively w i t h i n  the nuclear industry as a means of 
cont ro l l ing  contamination spread w i t h i n  the  workplace. 
temporary enclosure will  be b u i l t  t o  enclose an area where work w i t h  
contaminated equipment or  materials i s  t o  take place. 
the area of potential  contamination spread, and a s  an extra  measure of 
protect ion,  provides vent i la t ion t o  the enclosure and f i l t r a t i o n  of the 
exhaust a i r .  
o f  good pract ice  t h a t  has been fostered i n  an attempt t o  maintain exposures o f  
workers and  spread of contamination as  low a s  reasonably achievable.As 
indicated i n  the enclosed evaluation, the releases  o f  radioact ivi ty  from P V U ' s  
a r e  extremely small and do not cons t i tu te  a s i g n i f i c a n t  eff luent  stream a t  the 
W V D P .  

The regulations i n  40 CFR 61.15(d)  (1) indicate  t h a t  'haintenance, repa i r ,  and 
replacement which the administrator determines t o  be routine for  a source 
category" is n o t  considered a modification and therefore  reporting a n d  
approval under 40 CFR 61.07 and 61.08 a r e  n o t  required. 
support o f  routine maintenance, repair  and replacement f o r  exis t ing 
f a c i l i t i e s ,  should f a l l  in to  t h i s  category. 

We recognize t h a t  the EPA must be informed of major f a c i l i t y  modifications 

processing of h i g h  level l iqu id  wastes. The applications f o r  approval t o  
modify sources a t  WVDP will include a discussion of emissions projected during 
the modification phase, including those from PVUs o r  other  temporary emission 

In many instances,  a W 
The enclosure l imi t s  

The routine use of temporary enclosures and PVUs i s  an  element 

\ 

The uses of PVUs i n  

such as those required a t  the West Valley Demonstration Project for the F 



2. 

t, 
poin ts .  
projected t o  increase d u r i n g  the modification phase, then information 
concerning the  design, i n s t a l l a t i o n  and operation o f  the major emissions 
p o i n t s  will  be provided. (Major emission p o i n t s  will  be those responsible f o r  
greater  t h a n  10% o f  the projected dose t o  e i t h e r  t h e  whole body or c r i t i c a l  
o r g a n  from the source).  

I f  the doses t o  the maximally exposed member o f  the public a re  

In summary, the primary purpose for i n s t a l l i n g  temporary enclosures w i t h  PVUs 
is  f o r  the protection of the worker and the prevention of contamination 
spread. I t  i s  o u r  finding t h a t  PVUs used i n  support of routine maintenance, 
repair  and replacement a c t i v i t i e s  do n o t  c o n s t i t u t e  new or modified sources. 
In cases where PVUs will be employed during the modification o f  a f a c i l i t y ,  
t h i s  use, will  be adequately described i n  the appl icat ion f o r  approval t o  
perform the modification (40 CFR 61.07). 

We appreciate your timely review of this  information. I f  you have any 
questions, please contact Ted Adams of my s t a f f  on (716) 942-4387. 

S i  ncerel y , 

W. W. Bixby, Director 
West Valley Project Office 

W 
cc: J ,  P. Hamric, DOE-ID,  w/out enc, 

S Meyers , EPA,  w/enc. 
M. L. Walker, DOE-HQ, w/enc. 

TGA:208:87 - 0155:87:09 

TGA:LCW 

. . .. ~. ... 
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ATTACHMENT 111 

G E N E R A L  WVDP S P E C I F I C A T I O N S  

F O R  P O R T A B L E  V E N T I L A T I O N  UNITS 

C I N 0 2 4 3  :SEA-72 
07 123 /87 
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Attachment to:  
P.u.  1921177 

.. . 

1 .  The u n i t s  s h a l l  have the fo l lowing  f e a t u r e s :  

A) Blower ( 2  Hp min. )  capable of  providing a minimum of 4Ir water 
s t a t i c  pressure  a t  1000 cfm. Blower motor t o  be 440V, 3 
phase.  

B)  Spark a r r e s t o r  and 24 x 24 x 5 7/8Ir p r e f i l t e r  (50-60% 
ePf i c i e n t  1. 

C) HEPA f i l t e r  seal shal l  be  k n i f e  type f o r  use with neoprene 
gasketed f i l t e r s .  The u n i t  sha l l  be capable  of housing a 
24 x 24 x 1142" HEPA f i l t e r .  
wi th  the  u n i t .  

The f i l t e r  is  not t o  be s u p p l i e d  

D) I n l e t  and o u t l e t  t h r o t t l e / s h u t o f f  dampers compatible w i t h  lor r  
l ong  duc t ing .  

E) S t a i n l e s s  s teel  two-door cab ine t  w i t h  "bag-outfl c a p a b i l i t y .  

F) C a r t  mounted w i t h  o v e r a l l .  dimensions leas than 3 f t .  wide x 4 
f t  high x 6 f t  long. 
hor fzon ta l  ope ra t ion  and be equipped w i t h  a crane l i f t i n g  
rfng. 

Shall be capable  of vertical o r  
L 

.. GI Magnihelic D/P gauge installed t o  monitor as a minimum:. 
D/P a c r o s s  ( 1 )  a l l  P i l te rs  and (2) t he  HEPA f i l t e r  only.  i, 

H) F a c i l i t i e s  measuring .the e f f i c i e n c y  (DOPI of the XEPA' f i l t e r .  

2. The vendor s h a l l  perform t h e  fol lowing:  

A) Each u n i t  s h a l l  be v i s u a l l y  i n s p e c t e d  I A W  paragraph 5.0 of 
ANSIIASME N510. 

E) The duct and housing of each u n i t  s h a l l  be leak t e s t e d  by the  c 

Pressure Decay Metbod IAW paragraph 6.0 oC ANSI/ASHE N510. 
Leakage s h a l l  be less than 0.1% of des ign  capacity. 

C)' The mounting frame of each u n i t  s h a l l  be l eak  t e a t e d  b y  t h e  
Pressure Decay Method I A W  paragraph 7 . 0  of  ANSI/ASME N510. 
Leakage shal l  be less than 0.1% of design capac i ty .  

D) Reports for each i n s p e c t i o n / t e s t  sha l l  be generated as per t h e  
requirements  .of ANSIlASME N510 and s h a l l  be  suppl ied  t o  WVNS 
f o r  approval  upon d e l i v e r y  of the u n i t s .  Any d e f i c i e n c i e s  
found and repaired dur ing  performance of any i n s p e c t i o n / t e s t  

' sha l l  be recorded ,  and r epor t ed  t o  WNS. 

3. F i n a l  acceptance of t he  u n i t s  shal l  be based on successful 
completion of a s a t i s f a c t o r y  DOP t e s t  performed by WVNS personnel  
a t  WVNS. 
micron p a r t i c l e s  a t  1000 cfm). 

( S a t i s f a c t o r y  test baaed on  r e t e n t i o n  of 99.97% of 0.3 tc/ 

CLHO155 
1 : S A M 4 6  A- 1 
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REQUIRMENTS FOR PVU 

1 .  General Description 

A .  PVU s h a l l  b e  manufactured and t e s t ed  i n  accordance w i t h  ANSI N-509 
and N-510 using a dummy P f l t e r .  

E. PVU shall  Se compatible with WNS stock HEPA f i l t e r s  which employ 
Flanders Fluid Sea ls .  HEPA size 24" x 24" x 1 1  1/2". 

C. PVU Sha l l  b e  operable  i n  e i ther  hor izonta l  o r  v e r t i c a l  pos i t i on .  

D. PVU f i l t e r  housing s h a l l  b e  s t a i n l e s s  s teel  with f u l l  lTbag-outtt 
capab i l i t y  and s h a l l  have sepa ra t e  doors f o r  f i l t e r  removal such 
tha t  the p r e - f i l t e r  and/or roughing f i l t e r  may b e  changed without 
v i o l a t i n g  t h e  HEPA f i l t e r  DOP t e s t  v a l i d i t y .  

E. Ruffing f i l t e r  s i z e  23 7/8" x 23 7/8" x 4". 2 each requi red  
e f f i c i ency  45 t o  5 0 s .  

F. Pre - f i l t e r  is i n  ad'dit ion t o  the  2 r u f f t n g  f i l t e r s .  23 7/8" x 
23 7/8" x 1 7/8", e f f i c i e n c y  3 O % ,  placed i n  t h e  same compartment as 
the  2 roughing f i l t e r s .  

G. PVU s h a l l  include a s p a r k  a r r e s t o r  o r  uashable f i l t e r  to  t r a p  
welding s p a r k s  andfor a i rborne  o i l  o r  grease. 

H. PW s h a l l  include a Magnihelic D/P gauge and valve system t o  a l l o w  
the  monitoring o f :  

o Pressure drop acr3ss t h e  roughing/pre-f i l ter  s ec t ion  
o Pressure drop ac ross  the  HEPA only 
o Pressure drop across  a l l  f i l t e r s  
o J u s t  the system i n l e t  pressure 

I. ' P V U  s h a l l  have an a i r  flow t h r o t t l e  adjustment t o  allow c o n t r o l l i n g  
a i r  flow rate  and/or s ta t ic  pressure.  

J. FVU shall have f a c i l i t f e s  f o r  performing HEPA f i l t e r  DOP e f f i c i e n c y  
t e s t i n g  . 

K. PW s h a l l  have a crane l i f t i n g  r i n g  over t h e  unit center  of 
grav i ty .  

s/' 
LAP078 1 
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11. Technical DescriFtlon 

A.  Nominal system flow rate 2000 cfm. 

E. Slower capacity shall be 2450 cfm or better when driven by a 10 Hp 
motor. 

C. Motor rated capacity Shall be 10 !Ip, to run on 440 volts 3 phase 
electrical power. 

-0. Pcrtable W overall dimensions shall no t  exceed: 
o Weight 600 lb 
o Lmgth 72 inches 
o Width 28 inches 
o Height 4S inches 

111. Documentation aeauired 

A .  PVU leak test (ANSI N-510) data sheet(s1 shall be enclosed with the 
packing slip and shipping papers and shall include: 

1. 
2. 
3. 
4. 
5 .  
6. 
7 .  
8. 

Company.name 
Date test performed 
Test equipment identification 
Date of t e s t  equipment calibration 
Actual test data 
WVNS PO No. 
Signature of person performing the test 
Signature of vendor's QA representative, and date, signifying 
approval of the test performance OP data recorded. 

* 

E. Certificate of Compliance with the requirements of the Purchase 
Or der. 

LAP078 I 
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West Valley Project Office 
Idaho Operations Office 

P.O. Box 191 
West Valley, NY 14171 

July 9,  1987 

Mr. J. E. Krauss, President 
West Valley Nuclear Services Co., Inc. 
P. 0. Box 191 
Nest Valley, New York 14i71 

SUBJECT: Operation o f  Temporary Ventilation Units f o r  the M-8 Riser 

Dear Sir :  

Based on discussions w i t h  €PA Region 11, you a r e  hereby authorized t o  proceed 
w i t h  the u t i l i z a t i o n  o f  a temporary vent i la t ion u n i t  f o r  the M-8 r i s e r  i n  an 
e f f o r t  t o  obtain information associated w i t h  the contamination incident on 
June 19, 1987. You should, i n  para l le l ,  proceed w i t h  preparing a generic f 
permit appl icat ion for  u t i l i z a t i o n  of such systems i n  general a t  the  s i t e .  

S i  ncerel y , 

-& W. W. Bixby,  Oirecto 
West Valley Project Office 

cc: J. P. Hamric, DOE-ID 
J. H. Barry, DOE-ID 

WWB : t l  

Celebraring the U.S. Consrim'on Bicentennial - 1787-1987 



Request For Approval To C o r s t r u c t  O f  Nodify 

W N e w  Sources  of Rad ionuc l ide  Emissions (40  CFR 61, Subpar t  H) 

I. NAME AND ADDRESS OF APPLICANT 

US Department of Energy 
West V a l l e y  Demonstration P r o j e c t  O f f  i c e  
P.O. Box 191 
WeJt V a l l e y ,  New York 14171-0191 

OPERATING CONTRACTOR 

We3t Va l l ey  Nuclear S e r v i c e s  Co., Inc .  
P.O. Box 191 
West V a l l e y ,  New York 14171-0191 

11. NAME AND LOCATION OR PROPOSED LOCATION OF THE SOURCE 

P o r t a b l e  V e n t i l a t i o n  Unit  1 
W e.7 t Val 1 e y D emo ns t r a t  i o n P r  o j  e c t  
Rock Spr ings  Road 
W e s t  V a l l e y ,  New York 14171 
Date of Construction/Modif i c a t i o n :  September 1986 
Date of S t a r t u p :  September 1986 

t/ 
I11 RELEASE POINT INFORMATION 

Emission P o i n t  I D  PVO1 I n s i d e  Dimensions ( i n c h e s )  10 d i a .  
Ground E l e v a t i o n  ( F t .  MSL) Variable E x i t  Temperature ( O F )  70 O 

Height  Above S t r u c t u r e s  (ft) Variable E x i t  V e l o c i t y  ( f t / s e c )  30 
S t a c k  Height  ( f t )  Variable E x i t  Flow Rate (ACFM) 1000 

IV. T E C H N I C A L  INFORMATION ABOUT SOURCE 

A. Nature, S i z e  a n d  Design Capac i ty  
\ 

The p o r t a b l e  v e n t i l a t i o n  unit i 5  a small (1000 cfm) s t a n d  a l o n e  unit trsed 
t o  supplement e x i s t i n g  v e n t i l a t i o n  sntems f o r  o p e r a t i o n s  r e q u i r i n g  
a d d i t i o n a l  c o n t r o l  of a i r b o r n e  r a d i o a c t i v i t y .  An example of such a n  
o p e r a t i o n  is v e n t i l a t i o n  of a t empora ry  containment t e n t  o r  temporary 
air1 ock . 
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B. Method of  Source Opera t ion  and  D e s c r i p t i o n  of  Emiesion C o n t r o l s  

The p o r t a b l e  ven t  s y s t e m  w i l l  be w e d  on a n  "as needed" basis t o  
s u p p o r t  v a r i o u s  p r o j e c t  maintenance and decon tamina t ion  a c t i v i t i e s .  
The system is equipped w i t h  a a p a r k  a r r e s t o r ,  p r e f i l t e r  and HEPA 
f i l t e r .  Monitor ing f o r  r a d i o a c t i v i t y  w i l l  be done by an alpha/beta  
con t inuous  a i r  monitor e i t h e r  i n  t h e  area b e i n g  v e n t i l a t e d  o r  a t  t h e  
p o i n t  of d i s c h a r g e  . 

C .  Emission E? timat e3 

Emission estimates. a r e  based o n  a ground l e v e l  release of  a i r  a t  '75% 
of t h e  WVDP c o n c e n t r a  ion  g u i d e  limits f o r  a i r b o r n e  con tamina t ion  
( i . e . ,  75% of  2 x 
gross be ta ) .  Alpha a c t i v i t y  i s  assumed t o  be  Am-241 and beta 
a c t i v i t y  i s  assumed t o  be Sr-90. Annual doses are  based o n  o p e r a t i o n  
f o r  e i g h t  hours per day and 1 2 0  day3 per year. The dose t o  t h e  
maximally expoaed o f f - s i t e  i n d i v i d u a l  from such a s o u r c e  is estimated 
t o  be 2.6 x 1 0-7 mr em/year . 

uCi/ml gross a lpha ,  1 x lo-' uCi/ml 

Doses a r e  c a l c u l a t e d  u s i n g  s i t e  s p e c i f i c  m e t e o r o l o g i c a l  da ta  
combination w i t h  AIRDOS-EPA. EPM-3, a v a r i a b l e - t r a j e c t o r y  g a u s s i a n  
puff  d i s p e r s i o n  model, was used t o  calculate  r e l a t i v e  c o n c e n t r a t i o n 5  
of r a d i o a c t i v i t y  from r o u t i n e  o p e r a t i o n a l  releases.  The maximum mean 
annual  r e l a t i v e  c o n c e n t r a t i o n  ( X / Q )  v a l u e s  a t  a c t u a l  r e s i d e n c e s  i n  
t h e  v i c i n i t y  f t h e  s i t e  are  1 .5  E-7 sec/m 3 ( a t  2.1 km WSW) a n d  
9.5 E-7 sec/m 3 (a t  1 . 4  km NW) f o r  s t ack  and ground l e v e l  re lease,  
r e3 p e  c t i  ve ly  . 
The data t a b u l a t e d  X / Q  v a l u e s  a re  used a3 i n p u t  t o  AfRDOS-EPA t o  
c a l c u l a t e  t he  r a d i a t i o n  d o s e  t o  t h e  maximally exposed i n d i v i d u a l  ( a t  
t he  c l o s e s t  r e s i d e n c e ) .  The dose t h u s  r e p o r t e d  i s  t h e  50-year 
committed e f f e c t i v e  dose e q u i v a l e n t  as calculated by t h e  I C R P  2 6  
formula.  

\ 

-. . .. . . 
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Request For Approval To C o n s t r u c t  O f  Modify 

N e w  Sources  of Rad ionuc l ide  Emissions (40  CFR 61 ,  Subpart  H )  

I. NAME AND ADDRESS OF APPLICANT 

US Department of Energy 
West Valley Demonstration Project  O f f i c e  
P.O. Box 191 
West Valley,  New York 14171-0191 

OPERAT I N  G CONTRACTOR 

West Val l ey  Nuclear S e r v i c e s  Co., Inc.  
P.O. Box 191 
Weat V a l l e y ,  New York 74171-0191 

11. NAME AND LOCATION OR PROPOSED LOCATION OF THE SOURCE 

P o r t a b l e  Ven t i l a t ion  U n i t  2 
West V a l l e y  Demonstration P r  o j  e ct  
Rock Spr ings  Road 
Weat V a l l e y ,  N e w  York 14171 
Date of Construction/Modif i c a t i o n :  September 1986 
Date of S t a r t u p :  September 1986 

111. RELEASE POINT INFORMATION 

E m i m i o n  Poin t  I D  PV02 I n s i d e  Dimensions ( i n c h e s  10 d i a .  
Ground Elevation ( F t .  MSL) V a r i a b l e  E x i t  Temperature ( O F )  70" 
Height  Above S t r u c t u r e s  ( f t )  V a r i a b l e  E x i t  Velocity ( f t / s e c )  30 
S t a c k  Height (ft) Variable E x i t  F l o w  Rate (ACFM) 1000 

I V .  T E C H N I C A L  INFORMATION ABOUT SOURCE 
\ 

A. Nature, S i z e  ar,d Design Capac i ty  

The p o r t a b l e  v e n t i l a t i o n  unit i s  a small (1000 cfm) s t a n d  a lone  unit used  
t o  supplement e x i s t i n g  v e n t i l a t i o n  s y s t e m s  f o r  opera t ions  r e q u i r i n g  
a d d i t i o n a l  cont ro l  of a i r b o r n e  r a d i o a c t i v i t y .  An example of such an 
opera t ion  is v e n t i l a t i o n  of a temporary wntainment t e n t  o r  temporary 
a i r lock .  

BLC0704 :SEA47 - 1  - 



B. Method of Source Opera t ion  and D e s c r i p t i o n  o f  Emissior! C o n t r o l s  

The p o r t a b l e  ven t  system w i l l  be  used on a n  "as needed" basis t o  
s u p p o r t  v a r i o u s  p r o j e c t  maintenance and decontaminat ion a c t i v i t i e s .  
The sys t em is equipped with a s p a r k  a r r e . s t o r ,  p r e f i l t e r  and HEPA 
f i l t e r .  Mon i to r ing  f o r  r a d i o a c t i v i t y  will be  done by a n  a l p h a / b e t a  
con t inuous  a i r  monitor e i ther  i n  t he  area be ing  v e n t i l a t e d  o r  a t  t h e  
p o i n t  of discharge.  

C .  Emission Estimates 

Emission e s t i m a t e s  are  baaed or. a ground l e v e l  r e l e a s e  of a i r  a t  758 
of t h e  WVDP c o n c e n t r a t i o n  g u i d e  limits f o r  a i r b o r n e  con tamina t ion  
( i . e . ,  75% of 2 x 
gram beta). Alpha a c t i v i t y  Is assumed t o  be  Am-241 and b e t a  
a c t i v i t y  i.9 assumed t o  be  Sr-90. Annual dosea a re  bayed  o n  o p e r a t i o n  
f o r  e igh t  hours  per day and 120 d a y s  per year. The doye t o  t h e  
maximally eXpO3ed o f f - s i t e  i n d i v i d u a l  from such a s o u r c e  i s  e s t i m a t e d  
t o  be 2.6 x m r e d y e a r .  

Doses a r e  c a l c u l a t e d  u s i n g  s i t e  s p e c i f i c  me teo ro log ica l  data  cornbina- 
t i o n  w i t h  AIRDOS-EPA. EPM-3, a v a r i a b l e - t r a j e c t o r y  gauss i an  puff 
d i s p e r s i o n  model, was used t o  calculate r e l a t i v e  c o n c e n t r a t i o n 5  of 
r a d i o a c t i v i t y  from r o u t i n e  o p e r a t i o n a l  r e l e a s e s .  The maximum mean 
annual  r e l a t i v e  c o n c e n t r a t i o n  (X/Q) v a l u e s  a t  a c t u a l  r e s i d e n c e s  i n  
the v i c i n i t y  

r e3 pe c t i  ve ly  . 

uCi/ml gros.9 a l p h a ,  1 x 10'' uCi/rnl 

L 

f t he  s i t e  are 1.5 E-7 sec/rn3 ( a t  2.1 km WSW) and 
9.5 E-7 s e d m  3 ( a t  1 . 4  km NW) f o r  s tack and  ground l e v e l  r e l e a s e ,  

The data t a b u l a t e d  X / Q  value3 a re  used as i n p u t  t o  AIRDOS-EPA t o  
calculate t h e  r a d i a t i o n  dose  t o  t h e  maximally exposed i n d i v i d u a l  ( a t  
t h e  c l o s e s t  r e s i d e n c e ) .  The dose t h u s  r e p o r t e d  is t h e  50-year 
committed e f f e c t i v e  dose e q u i v a l e n t  as c a l c u l a t e d  by t h e  I C R P  26 
fo rmula .  

. ~~ 

.. -- .. ~ -. . . - . . .  .. 

BLC0704 :SEA47 - 2  - 



Request For Approval To Con5 t ruc t  O f  Modify 

N e w  Sources  of Rad ionuc l ide  EmiFsions ( 4 0  C F R  61, Subpart  H) 

I. NAME AND ADDRESS OF APPLICANT 

US Department of Energy 
West Va l l ey  Demonstrat ion P r o j e c t  O f f i c e  
P.O. Box 191 
We9t V a l l e y ,  New York 14171-0191 

OPE RAT I N  G CONTRACTOR 

West Valley Nuclear S e r v i c e s  Co., I n c .  
P.O. Box 191 
West Val ley,  New York 14171-0191 

11. NAME AND LOCATION OR PROPOSED LOCATION OF THE SOURCE 

Por t ab le  V e n t i l a t i o n  Un i t  3 
W es t Val1 e y Demonstrat ion P r  o j  e ct  
Rock Spr ings  Road 
West V a l l e y ,  N e w  York 14171 
Date of Construction/Modification: September 1986 
Date of S t a r t u p :  September 1986 

W 
111. RELEASE POINT INFORMATION 

Emi,qJion P o i n t  I D  PV03 I n s i d e  Dimen,qions ( i n c h e s )  10  d i a .  
Ground E l e v a t i o n  ( F t .  MSL) Variable E x i t  Temperature ( O F )  70 O 

Height  Above S t r u c t u r e ?  ( f t )  V a r i a b l e  E x i t  V e l o c i t y  ( f t / s ec )  30 
S t a c k  Height ( f t )  Variable E x i t  Flow Rate (ACFM) 1000 

I V .  T E C H N I C A L  INFORMATION ABOUT SOURCE 

A.  Nature, S i z e  and  Design Capac i ty  
\ 

The p o r t a b l e  v e n t i l a t i o n  unit is a small (1000 cfm) s t a n d  a l o n e  u n i t  used 
t o  ‘supplement e x i s t i n g  v e n t i l a t i o n  systems f o r  o p e r a t i o n s  r e q u i r i n g  
a d d i t i o n a l  cont ro l  of a i r b o r n e  r a d i o a c t i v i t y .  An example of quch a n  
o p e r a t i o r ,  i s  v e n t i l a t i o n  of a ternporary con ta i rmen t  t e n t  o r  temporary 
a i r l o c k ,  - - 
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B. Method of Source Operation and Deqcript ion of Emission Controls  

The portable  vent system w i l l  be used on an "as needed" basis t o  
support  variou.? pro jec t  maintertarice and decontamination a c t i  v i t i e r :  . 
The system is equipped wi th  a s p a r k  a r r e s t o r ,  p r e f i l t e r  and HEPA 
f i l t e r .  Monitoring f o r  r a d i o a c t i v i t y  w i l l  be done by an  a lpha ibe ta  
continuous a i r  monitor e i t h e r  i n  t h e  area being v e n t i l a t e d  or a t  the 
point  of d i  $char ge . 

C .  Emission E s  timat e3 

Emission estimate3 are  based on a ground l e v e l  r e l e a s e  of a i r  a t  75% 
of t he  WVDP concentra  on g u i d e  limits f o r  a i rborne  contamination 
( i . e . ,  75% of 2 x lo-" uCi/ml gross a l p h a ,  1 x 
gross be ta ) .  Alpha a c t i v i t y  is assumed t o  be  Am-241 and beta 
a c t i v i t y  i s  assumed t o  be Sr-90. Annual doses are based o n  opera t ion  
f o r  e ight  hours p e r  day  and 1 2 0  day.7 per year. The do.?e t o  the  
maximally exposed o f f - s i t e  i nd iv idua l  .from such a source  is  est imated 
t o  be 2.6 x mremjyear. 

uCi/ml 

U 

Doses a r e  ca l cu la t ed  using s i t e  3pecif  i c  meteorological  da t a  
corn bina t ion  w i  t h A I  RDOS -EPA. 
p u f f  d i spers ion  model, was used t o  c a l c u l a t e  r e l a t i v e  concentrat ions 
of r a d i o a c t i v i t y  from r o u t i n e  ope ra t iona l  r e l e a s e s .  The maximum mean 
annual r e l a t i v e  concent ra t ion  ( X / Q )  values  a t  a c t u a l  re3idence5 i r ?  

t h e  v i c i n i t y  

r e spec t ive ly .  

EPM-3, a va r i  a b l  e- t r  a j  e c t  o r  y gauss i an 

f t h e  s i t e  a r e  1.5 E-7 sec/m3 ( a t  2 . 1  km WSW) and 
9.5 E-7 sec/m 3 ( a t  1 . 4  km NW) f o r  s t a c k  and ground l e v e l  re leaTe,  

The data t abu la t ed  X / Q  values a r e  used a s  input  t o  AIRDOS-EPA t o  
c a l c u l a t e  t h e  r a d i a t i o n  dose t o  t h e  maximally exposed ind iv idua l  ( a t  
t h e  c l o s e s t  rey idence) .  The dose thus  repor ted  i s  the  50-year 
committed e f f e c t i v e  dose equiva len t  as ca lcu la t ed  b y  t h e  ICRP 2 6  
formula. 

, 
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